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ABSTRACT
Since th e  form al proposal by th e  Ad Hoc Committee on th e  
C la s s if ic a t io n  o f  Headache (1962) which id e n t i f ie d  muscle 
c o n tra c t ion  (or ten sio n ) headache as a  d i s t i n c t  headache 
d iag n o sis , nunerous a ttem p ts  have been made to  v a l id a te  th e  
purpoted  e t io lo g ic a l  mechanism. R esu lts  o f th ese  in v e s tig a tio n s , 
w hile f a i l in g  to  c o n s is te n tly  d is tin g u ish  te n s io n  headache 
s u f fe re r s  from e i th e r  normals o r o th e r  headache type s u f fe re r s  on 
v a rio u s  psycholog ica l and psychophysiological m easures, have 
p o in ted  to  a  lack  o f homogeneity w ith in  t h i s  d ia g n o stic  category .
The p re se n t study  was in tended to  id e n tify  two d i s t in c t  
subgroups of te n s io n  headache s u f fe re r s .  Tension headache s u f fe re r s  
e x h ib itin g  s ig n if ic a n t  ENG increm ents from a  headache-free s t a t e  to  
a  headache s t a t e  were compared t o  s u f fe re r s  f a i l in g  t o  show such 
increm ents and to  normal c o n tro ls .
The r e s u l t s  in d ica te d  th a t  headache su b je c ts  w ith  EM3 
increm ents during  headache were more s im ila r  to  headache f re e  
su b je c ts  on  psycho log ica l measures o f i l l n e s s  behavior and h e a lth  
lo cu s  o f co n tro l than  those  in d iv id u a ls  w ithout th e  EM3 increm ents. 
In  a d d itio n , a l l  th re e  groups could be c la s s i f ie d  w ith  a  h igh  
degree o f accuracy based on psychophysiological response p a t te rn s  t o  
s t r e s s .  R esu lts  a re  in te rp re te d  a s  confirm atory o f th e  presence of 
two ten sio n  headache subgroups, one w ith  th e  expected m uscular 
involvement and another w ith , perhaps, more psychogenic involvement.
The Bole o f EM3 in  Tension Headache
In  1962, th e  N ational I n s t i t u t e  o f N eurological D iseases and 
B lindness appointed an Ad Hoc Canm ittee on th e  C la s s if ic a t io n  of 
Headache canposed of headache re sea rc h e rs . T his body proposed 
f i f t e e n  d i f f e r e n t  c a te g o rie s  o f  headache syndromes. These included 
M igraine Headache, tt is c le  C ontraction  Headache and Combined Muscle 
C ontraction  and M igraine Headache. In  a d d itio n , a  nunber o f 
headaches involving obvious s t r u c tu r a l  damage were id e n t i f ie d .  I t  
has been suggested th a t  th e  m usde c o n tra c tio n  headache syndrome 
accounts fo r  th e  v a s t m a jo rity  o f p resen tin g  headaches (O stfeld , 
1962; Waters & O'Connor, 1971).
Muscle co n trac tio n  headache was described  by th e  Ad Hoc 
Canmittee (1962) as  "an ache o r  sen sa tio n  of t ig h tn e s s ,  p ressu re  or 
c o n s tr ic t io n ; w idely  v a rie d  in  in te n s i ty ,  frequency and d u ra tio n ; 
sometimes long la s t in g ;  commonly o c c ip i ta l ;  and asso c ia ted  w ith 
m usde co n tra c tio n  in  th e  absence o f permanent s tr u c tu r a l  changes; 
u su a lly  as p a r t  o f th e  in d iv id u a l 's  re a c tio n  during  l i f e  s t r e s s ."  
More re c e n tly , O lton and Noonberg (1980), in  a  review of th e  
a d je c tiv e s  used t o  describe  n u sc le  co n trac tio n  (or ten sio n ) 
headache, found th a t  such s ta tem en ts  as  " t ig h tn e s s " , "p ressu re” , 
"soreness" and " t ig h t  band" were most commonly rep o rted . I t  has 
fu r th e r  been suggested th a t  th e  pa in  in  t h i s  type o f headache i s  
duL lr occasio n a lly  changing t o  a  throbbing ache, and i s  u su a lly
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b i l a t e r a l  (A ppenzeller, Feldnan & Friedman, 1979). The lo c a tio n  of 
th e  p a in  v a r ie s  g r e a t ly ,  and, though g e n e ra lly  o c c ip i ta l ,  i t  m y  
ra d ia te  to  th e  tem poral o r f ro n ta l  reg ions (Friedman, 1979).
S tud ies o f headache d ia r ie s  provide fu r th e r  in form ation  
r e la t iv e  t o  th e  c h a ra c te r is t ic s  o f nusc le  co n trac tio n  headache 
(Cohen & McArthur, 1981; Friedman, 1979; Gaskin & A ppenzeller,
1980). S p e c if ic a lly , th e  d u ra tio n  of th e se  headaches may range 
from a  few hours to  weeks o r months o f co n stan t p a in  (Diamond & 
D alessio , 1978; Friedman, 1979). The t in e  o f  o n se t i s  most o ften  
between th e  hours o f four and e ig h t A.M. o r  P.M. (Diamond & 
D aless io , 1978). A s ig n if ic a n t  p ro p o rtio n , however, re p o rt 
headaches in creasin g  in  s e v e r i ty  as  th e  day p rogresses 
(Appenzeller e t  a l . ,  1979; G ranberry , 1980).
The symptoms l i s t e d  above which describe  ten s io n  headache a re  
su b je c t t o  considerab le  in d iv id u a l v a r ia tio n  (Diamond & D alessio , 
1978; Friednan, 1979), t o  such a  degree th a t  a  d e a r  understanding 
of what th e  c la s s i f ic a t io n  a c tu a l ly  re p re se n ts  has evaded 
re sea rch e rs . In  f a c t ,  a  survey o f recen t l i t e r a t u r e  qu ick ly  rev ea ls  
th a t  th e  d a s s i f i c a t io n  scheme o ffe red  by th e  Ad Hoc Committee 
(1962) su g g ests  a  d e a r e r  p ic tu re  than  r e a l ly  e x i s t s .  As th e  
p resen t review  w il l  dem onstrate, reo en t experim ental s tu d ie s ,  
whether involv ing  symptoms re p o rts ,  psychological a sse ssn e n ts  o r 
phy sio lo g ica l measures, have f a i le d  t o  id e n t i fy  a  s tro n g  homogenous 
m usde c o n tra c tio n  headache e n t i ty .
D ifferen tiation  of Tension Headache fran Other Headaches
A major emphasis in  te n s io n  headache re se a rch  has been the
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r e l ia b le  and c o n s is te n t d if f e r e n t ia t io n  o f t h i s  type o f headache 
from m igraine and o th e r headache syndromes. To accomplish th i s  
g o a l, ten sio n  headache has been defined  n o t o n ly  in  term s o f th e  
presence of m usde co n tra c tio n  symptoms ( l i s t e d  above), bu t a ls o  in  
term s of th e  absence o f m ig ra in e -lik e  symptomatology (Hunter & 
P h il ip s ,  1981). These symptoms have included u n i la te ra l  o n se t, 
v is u a l  p rodronata , r e l i e f  of pain  using  v a so c o n str ic tiv e  drugs, 
nausea and /or vom iting, throbbing (pu lsating) p a in  and photophobia.
Even when both in d u s io n  and ex d u s io n  d ec is io n  c r i t e r i a  a re  
used, d i f f e r e n t ia l  d iag n o sis  has been p rob lem atic . In  f a c t ,  a  
s ig n if ic a n t  p roportion  o f disagreem ent in  headache d iagnosis  has 
been documented, w ith  r e l i a b i l i t y  estim ates  ranging from 59% to  
86.4% (Blanchard, O 'Keefe, N eff, J u r is h  & A ndrasik, 1981; G ranberry, 
1980; T urkat, B ran tley , Orton & Adams, 1981). Furtherm ore, c l in ic a l  
observations have revealed  th a t  a  number o f n u sc le  co n trac tio n  
headache s u f fe re r s  show ty p ic a l v a scu la r symptoms (Appenzeller e t  
a l . , 1979). F in a lly , s tu d ie s  comparing symptom re p o rts  from 
m igraine and ten s io n  headache s u b je c ts  suggest th a t  th e se  two 
ca teg o rie s  may n o t be id e n t i f ia b le  on th e  b a s is  of t r a d i t io n a l  
d iag n o stic  c r i t e r i a  (Bakal & Kaganov, 1979; G ranberry , 1980;
P h il ip s ,  1977c; Z ieg le r , Hassanein & Hassanein, 1954).
At l e a s t  th re e  f a c to r  a n a ly tic  s tu d ie s  based on headache 
in v en to rie s  have attem pted  to  s u b s ta n tia te  th e  t r a d i t io n a l  
d iag n o stic  c a te g o rie s . Z ieg le r and h is  co lleagues (1954) id e n tif ie d  
seven f a c to rs ,  th re e  o f  vhich were p resen ted  a s  m igraine dim ensions, 
and one o f which (a headache d u ra tio n  fa c to r)  was p o s ited  as  a
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muscle c o n trac tio n  f a c to r .  However, in p o rta n t c h a r a c te r is t ic s  
u su a lly  a sso c ia te d  w ith  muscLe c o n tra c tio n  headache (as w e ll a s  
m igraine headache) were n o tab ly  ab sen t from th e  f a c to r s .  A second 
in v e s tig a tio n  id e n t i f ie d  12 f a c to rs  from which 13 c lu s te r s  were 
e x tra c te d  (Granberry, 1380). The r e s u l t s  of t h i s  study  suggest th a t  
more than  four c a teg o rie s  ( i . e . ,  m igraine, te n s io n , mixed and 
c lu s te r )  a re  needed t o  c la s s i f y  headaches. Furtherm ore, th e  fa c to rs  
id e n t i f ie d  f a i le d  to  provide f in e  d isc rim in a tio n  between headache 
groups. F in a lly , Arena, B lanchard, Andrasik and Dudek (1982) 
id e n tife d  th re e  f a c to rs  on th e  b a s is  o f a  14 item  headache 
q u es tio n n a ire . Although th e  au th o rs  f e l t  th a t  the  fa c to rs  (one 
m igraine, one te n s io n  and one d u ra tion ) supported th e  ex is ten ce  o f 
two major types o f headache, a  s ig n if ic a n t  p ro p o rtio n  o f muscle 
c o n trac tio n  s u b je c ts  loaded p o s it iv e ly  on th e  m igraine fa c to r  and 
n eg a tiv e ly  on th e  te n s io n  headache f a c to r .  S im ila rly , a number of 
m igraine su b je c ts  loaded p o s it iv e ly  on th e  te n s io n  headache f a c to r .
These fa c to r  a n a ly tic  s tu d ie s  suggest th a t  the  d ia g io s t ic  
c r i t e r i a  p re se n tly  used a re  inadequate. In  g en e ra l, th e  fa c to rs  
obtained f a i le d  t o  correspond c lo se ly  t o  d iag n o stic  c a te g o rie s .
This was e s p e c ia lly  tru e  o f th e  muscle co n tra c tio n  headache group. ■ 
However, i t  should be no ted  th a t  r e s u l t s  in  th e se  s tu d ie s  depended 
t o  la rg e  e x te n t on th e  d isc r im in a tiv e  a b i l i t y  o f th e  headache 
q u es tio n n a ire  used .
F u rth e r evidence concerning th e  inadequacy of c u rre n t headache 
nosology may be drawn from s tu d ie s  o f p a in  and /o r symptom re p o rts  
ac ro ss  headache groups. Bakal and Kaganov (1979) in v e s tig a te d  th e
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symptom c h a ra c te r is t ic s  o f headache s u ffe re rs  and found th a t  
frequency of headaches ra th e r  than  s p e c i f ic i ty  o f symptoms 
d isc rim in a ted  between d iag n o stic  c a te g o rie s . T rad itio n a l d iag n o stic  
item s such a  m usde te n s io n  and nausea were found to  d i f f e r e n t ia te  
between chronic and non-chronic headache s u f fe re r s ,  n o t between 
m igraine and m usde co n trac tio n  headache su b je c ts . P h il ip s  
(1977c) likew ise  found th a t  headache d i agio s i s  was n o t a s s o d a te d  
w ith  c h a ra c te r is t ic s  such as  headache l a t e r a l i t y ,  prodromata, 
nausea and p i l l  ta k in g . R ather, th e se  v a r ia b le s  which a re  
u su a lly  thought to  d isc rim in a te  between m igraine and te n sio n  
headache were found t o  r e la te  to  gender and/or s e v e r ity  of 
headache.
C erta in  research ers  have found co n tra ry  evidence. A llen  and 
Weinmann (1982) rep o rted  th a t  te n s io n  and m igraine headache 
s u ffe re rs  re p o rt p a in  in  d i f f e r e n t  ways. While no d iffe re n c e s  were 
no ted  in  th e  t o t a l  number of ev a lu a tiv e  and sensory d e sc rip to rs  of 
p a in , th e  s u b je c ts  in  each category  g en e ra lly  endorsed d i f f e r e n t  
a d je c tiv e s  t o  d escrib e  th e i r  p a in . Tension headache su b je c ts  a lso  
tended to  use s ig n if ic a n t ly  fewer a f fe c t iv e  words. Moreover, th e  
m a jo rity  o f pain  d e sc rip to rs  were endorsed by le s s  than 17% of 
ten s io n  headache su b je c ts  and only one d e sc rip to r  was used by more 
than  30% o f th e  in d iv id u a ls  in  t h i s  group. Again, t h i s  in d ic a te s  a  
g re a t  dea l of v a r i a b i l i ty  among te n s io n  headache s u f fe re r s .
Hunter and P h il ip s  (1981) a lso  found ten s io n  headache s u ffe re rs  
t o  d i f f e r  from m igraineurs in  t h e i r  usage o f pain  d e s c r ip to rs . 
Hcwever, a  number o f problems w ith  t h i s  study  should be n o ted .
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While th e  m igraine sample was comprised of p ^ c h i a t r i c  p a t ie n ts ,  th e  
ten s io n  headache group included both  p s y c h ia tr ic  and normal 
s u b je c ts . The r e s u l t s  in d ica ted  th a t  d iffe re n c e s  in  p a in  re p o rts  
between th e  two ten sio n  headache groups were o f te n  a s  marked as  
those  between th e  m igraine sample and th e  te n s io n  headache group 
taken  a s  a  whole. Again, as  in  th e  A llen  and Weinmann (1982) study , 
a  g re a t  deal o f v a r ia b i l i ty  was no ted  w ith in  each ten sio n  
headache group. D if fe re n tia t io n  between th e  headache ca teg o rie s  
th u s  r e l ie d  h ea v ily  on th e  m igraineurs* c o n s is te n t endorsement of 
c e r ta in  item s ( e .g . ,  s icken ing , nausea ting , b lin d in g ) .
In  conclusion, th e  c o n trad ic to ry  n a tu re  of th e  f in d in g s  from 
in v e s tig a tio n s  o f  headache c h a r a c te r is t ic s  su g g ests  th a t  th e  c u rre n t 
nosology may be inadequate. I t  seems th e  d iag n o stic  c r i t e r i a  
p re se n tly  used a re  to o  g lobal to  id e n tify  meaningful headache 
groups. T his i s  e sp e c ia lly  t ru e  fo r  th e  te n s io n  o r muscle 
c o n tra c tio n  headache category  where a  g re a t  d ea l o f v a r ia b i l i ty  has 
been no ted . The f a i lu r e  to  id e n tify  a  stong homogenous ten sio n  
headache e n t i ty  based on symptom re p o rts  may in d ic a te  t h a t  t h i s  
category , as  i t  i s  p re se n tly  used , includes d i s t in c t  subgroups 
d if f e r in g  from one ano ther in  c r i t i c a l  re sp e c ts . This would seem 
l ik e ly  in  l ig h t  o f th e  f a c t  th a t  muscle co n trac tio n  headache i s  
o f te n  diagnosed by th e  s in p le  exc lusion  o f symptoms ty p ic a l  of o th e r 
headache types (Haynes, 1981; E h ilip s , 1977b). O ther p o ss ib le  
in te rp re ta t io n s  f o r  th e  lack  of s u b s ta n tia tio n  o f a  d is t in c t iv e  
te n s io n  headache category  in  the  su d ies  reviewed may include th e  
id ea  o f a  headache continuum (Bakal & Kagancv, 1977) o r in c o n s is te n t
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symptom rep o rtin g  on th e  p a r t  of headache s u b je c ts  {Blanchard e t  
a l . ,  1981). However, a s  mentioned p rev io u sly  much o f th e  
am biguity in  th e  nosology can be a t t r ib u te d  t o  s ig n if ic a n t  
variance  w ith in  th e  m usde co n tra c tio n  headache group a lone. 
Pathogenesis sL Tension Hea&die
The p o s s ib i l i ty  o f ten s io n  headache subgroups i s  f u r th e r  
evidenced by th e  lack  o f any d e f in i t iv e  exp lanation  o f th e  e tio lo g y  
o f th e  d iso rd e r . V arious th e o r ie s  have been o ffe red  to  ex p la in  th e  
o r ig in  o f pain  in  te n s io n  headache (D alessio , 1978; Diamond & 
D alessio , 1978; Kudrcw, 1976; W olff, 1963). A ll o f th e se  views 
u n d erlin e  t o  seme degree th e  im portance o f abnormal co n trac tio n  of 
head m u sd es . W olff and h is  co lleagues (Wblff, 1963; Tunis & W olff, 
1954) f i r s t  advanced th e  n o tio n  th a t  th e  su s ta in e d  co n trac tio n s  of 
head m usdes was responsib le  fo r  th e  p a in  in  te n s io n  headache.
Since t h a t  tim e, most o f  th e  research  and co n cep tu a liza tio n  h as  been 
based on t h i s  model.
The resuL ts  o f th e  e a r ly  lab o ra to ry  s tu d ie s  by W olff (1963) a re  
however, a ffe c te d  by a  number o f se rio u s  m ethodological flaw s.
F i r s t ,  th e  samples were extrem ely sm all, ranging from one to  th re e  
s u b je c ts . Second, th e  su b je c ts  used were n o t te n s io n  headache 
s u ffe re rs  b u t normal in d iv id u a ls . S im ila rly , head p a in  was 
experim entally  induced and n o t  th e  r e s u l t  of spontaneous headache 
o n se t. F in a lly , th e  p h y sica l and pharm acological in te rv e n tio n s  
used were extreme and in  no way corresponded t o  th e  u su a l o n se t 
o f headaches.
A major weakness in  the trad ition a l view of tension headache
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pathogenesis concerns th e  f a c t  t h a t  man/ o f th e  f in d in g s  in  re c en t 
psychophysiological in v e s tig a tio n s  have f a i le d  to  support W o lff 's  
model (P h ilip s / 1978; 1980; P ic k o ff , 1985; W illiam son, 1980). These 
in v e s tig a tio n s  have addressed a  nunber o f  te n e ts ,  d e lin ea ted  by 
P h il ip s  (1978), which a r e  in h eren t t o  th e  muscle co n trac tio n  model 
o f ten s io n  headache. For in s ta n c e , ten s io n  headache s u ffe re r s  would 
be expected t o  show d iffe re n c e s  from norm als w ith  re sp ec t t o  re s tin g  
EH3 le v e ls  ( to n ic  changes) and/or g re a te r  EM3 r e a c t iv i ty  to  v a rio u s  
s t im u li ,  e s p e c ia lly  s tr e s s o r s  (phasic changes). A lso , d iffe re n c es  
in  m usde ten sio n  should be obvious between headache and headache 
f re e  p e rio d s . F in a lly , EM3 le v e ls  should be d i r e c t ly  r e la te d  to  
p a in  re p o rts . F indings in  th ese  a reas  a re ,  however, in c o n s is te n t as 
th e  d a ta  in  th e  follow ing s e c tio n  in d ic a te s .
Psvchorhvsiological In v e s tig a tio n s  o f Tension Headanhg
R esting  M L 31X1 te n s io n  hoadarfog. Based on th e  c u rre n t view of 
te n s io n  headache pathophysiology, a  c e r ta in  amount o f in d iv id u a l 
response s te re o ty p y  involving th e  m uscles o f th e  head and neck would 
be expected. Response s te ro ty p y  r e fe r s  t o  an in d iv id u a l 's  tendency 
t o  respond (u su a lly  t o  s tre s s o rs )  w ith  a  c o n s is te n t p h y sio log ica l 
p a t te rn .  R esearchers, in  t h e i r  s tudy  of response s te reo typy  have 
noted th a t  pathways modulating s t r e s s  r e la te d  pathology may re a c t  by 
showing s h i f t s  in  p h ysio log ica l r e a c t iv i ty  o r to n ic  adjustm ents 
(Lacey, Bateman & VanLehn, 1953; S tep to e , 1980). Thus, in te n s io n  
headache, one would expect to  f in d  e i th e r  abnormal r e s t in g  le v e ls  of 
muscle a c t iv i ty  and /or excessive n u sc le  r e a c t iv i ty  t o  various 
s tim u li .
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S everal in v e s tig a to rs  have found th a t  ten s io n  headache 
s u f fe re r s  shew h ig h e r le v e ls  o f r e s tin g  muscLe a c t iv i ty  when 
compared to  normal c o n tro ls  (Andrasik & Holroyd, 1980a; Cohen/ 
W illiamson/ M onguillot, Hutchinson, G o ttl ie b  & W aters, 1983; 
I h i l i p s ,  1977a; Fozniak-Batewiecz, 1976). E h ilip s  (1977a) 
compared te n s io n  headache s u ffe re r s  to  c o n tro ls  and o th e r 
headache types on EM3 measures taken  a t  fou r lo c a tio n s  (neck, 
f r o n ta l i s ,  tem pora lis  and tra p e z iu s ) . She found th e  ten s io n  
headache group t o  show s ig n if ic a n t ly  h ig h er r e s t in g  EM3 le v e ls  
than  c o n tro ls .  Pozniak-Patewiecz (1976) s im ila r ly  observed 
s ig n if ic a n t  d iffe re n c es  between ten s io n  headache and normal 
su b je c ts  in  r e s t in g  EM3. More re c e n tly , Andrasik and Holroyd 
(1980a) supported th ese  f in d in g s , n o tin g  th a t  n u sc le  co n trac tio n  
headache s u ffe re rs  shewed h ig h er r e s tin g  f r o n ta l i s  EM3 when 
compared t o  c o n tro ls . F in a lly , Cchen e t  a l .  (1983) found th a t  a  
group o f  11 te n s io n  headache su b je c ts  ex h ib ited  h i t l e r  f ro n ta l  
EMS th an  co n tro ls  during  a  re la x a tio n  co n d itio n .
Even though s tu d ie s  such as  th e se  s tro n g ly  support th e  n o tio n  
o f abnormal r e s t in g  EM3 le v e ls  as a  c h a r a c te r is t ic  o f te n s io n  
headache, th e  fin d in g s  a re  a tten u a ted  by two f a c to r s .  F i r s t ,  sane 
re sea rch e r have f a i le d  t o  d i f f e r e n t ia te  headache f re e  co n tro ls  from 
ten s io n  headache s u b je c ts  on th e  b a s is  o f  m usde a c t iv i ty  a t  r e s t  
(Acosta, Jamamoto & Wilcox, 1978; Anderson & Franks, 1981; Bakal & 
Kaganov, 1977; M artin & Mathews, 1978; S u tton  & B e la r, 1982). In  
sev e ra l o f th ese  s tu d ie s ,  however, a  g re a t  deal o f  v a r ia b i l i ty  was 
noted in  EM3 le v e ls  among te n s io n  headache su b je c ts . Such wide
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in d iv id u a l d iffe re n c e s  might be explained  in  teems o f subgroups, 
w ith  a  group showing abnormal re s t in g  EM5 le v e ls  and ano ther f a i l in g  
to  show such e le v a tio n s . Such varian ce  w ith in  th e  te n s io n  headache 
category  would have a  tendency to  cancel out groups d iffe re n c es  
between m igraine and n u sc le  co n trac tio n  headache groups. Second, 
even when ten s io n  headache s u ffe re rs  show h ig h er re s t in g  EM3 
le v e ls  than  normal c o n tro ls , m igraine s u f fe re r s  show s im ila r  and 
o f te n  more pronounced e le v a tio n s  (Bakal & Kaganov, 1977; Cohen e t  
a l . ,  1983; I h i l i p s ,  1977a; I h i l ip s  & H unter, 3982; Pozniak- 
Patew iecz, 1976). Such fin d in g s  a re  n o t n e c e s sa r ily  d e trim en ta l 
to  th e  view th a t  EM5 has e t io lo g ic a l  s ig n if ic a n c e  in  te n sio n  
headache. Even though p re se n t in  sev era l types o f headache, 
abnormal r e s t in g  le v e ls  o f n u sc le  a c t iv i ty  may have a  d if f e r e n t  
s ig n if ic an ce  in  each. This id ea  i s  supported by a  re ce n t f in d in g  
in d ic a tin g  th a t  when m u ltip le  ra th e r  than  s in g le  p h ysio log ica l 
measures a re  used, d iffe re n c e s  in  phy sio lo g ica l p a tte rn s  between 
headache groups emerge (Cchen e t  a l . , 1983).
In  summary, th e  in c o n s is te n t r e s u l t s  regarding  an abnormal 
r e s tin g  EM3 le v e l  in  te n s io n  headache suggest th a t  subgroups may 
e x is t .  The c r i t i c a l  d if f e r e n t ia t in g  v a r ia b le  in  t h i s  re sp ec t might 
be th e  e t io lo g ic a l  mechanism involved in  headache. On th e  o th e r 
hand, abnormal re s tin g  EM3 le v e ls  may sinpLy be a  consequence of 
prolonged headache. Yet another hypothesis i s  th a t  e levated  EM3 
i s  r e f le c t iv e  o f th e  frequency o f headaches. TVo s tu d ie s  by 
Haynes and h is  co lleagues (Haynes, G r i f f in ,  Mooney & Pa r i s e ,
1975; Vaughn, P a l l  & Haynes, 1977) d id  in d ic a te  th a t  su b jec t who
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rep o rted  more freq u en t headaches e x h ib it  o v e ra ll  h igher EM3 
le v e ls ,  d e a r l y ,  more research  i s  needed in  o rder to  ru le  ou t a  
p o ss ib le  causa l ro le  o f high le v e ls  o f r e s tin g  EM3 in  a t  l e a s t  a  
c e r ta in  subgroup o f te n s io n  headache s u f fe re r s .  However, i t  may 
be th a t  o th e r  f a c to rs  such as  ph y sio lo g ica l r e a c t iv i ty  
(e sp e c ia lly  EM3) a re  more in p o rta n t in  exp la in ing  th e  e t io lo g ic a l  
mechanisms o f te n s io n  headache.
EJC r e a c t iv i ty  i n  te n sio n  hpadaohp. Numerous research ers  have 
in v e s tig a te d  psychophysiological response p a t te rn s  in  te n sio n  
headache s u f f e re r s .  In  th ese  s tu d ie s ,  in v e s tig a to rs  have measured 
r e a c t iv i ty  to  n e u tra l au d ito ry  o r v isu a l  s tim u li (Bakal & Kaganov, 
1977; B ran tley , 1580; Cchen e t  a l . ,  1983), t o  p a in fu l s tim u li 
(F euerste in , Bush & C o rb isie ro , 1982) o r t o  experim ental s tre s so rs  
(Anderson & Franks, 1981; A ndrasik, B lanchard, Arena, Saunders & 
Barron, 1982; Andrasik & Holrpyd, 1980a; B ran tley , 1980; Cohen e t  
a l . ,  1983; F eu erste in  e t  a l . ,  1982; Gannon, Haynes, Safranek & 
Hamilton, 1981; P h il ip s , 1977a; S tu rg is ,  1981; Vaughn e t  a l . ,  1977). 
Qhe s tr e s s o r s  used have included; (a) mental a r ith m e tic , (b) 
d i f f i c u l t  q u izzes , (c) th e  co ld  p re s so r , (d) an o cc lusion  c u f f ,  (e) 
th e  Harvard s tep -u p  procedure, (f) aver s iv e  s l id e s  and (g) su b jec t 
defined  im aginal s tr e s s o r s .  Since te n s io n  headache has been defined  
as a  s tr e s s  r e la te d  d iso rd e r (Ad Hoc, 1962), s tu d ie s  o f EM3 
r e a c t iv i ty  a re  in p o rta n t in  th e  in v e s tig a tio n  o f e t io lo g ic a l  
mechanisms fo r  t h i s  type of headache.
ResuLts f ra n  in v e s tig a tio n s  o f physio log ical r e a c t iv i ty  in  
te n s io n  headache su b je c ts  remain equivocal. S tud ies  considering  th e
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o rie n tin g  response to  non-aversive s tim u li have f a i le d  to  
d isc rim in a te  between headache and non-headache groups o r among 
headache d ia g n o stic  groups (Bakal & Kagancv, 1977; Cohen e t  a l . ,  
1983; P h il ip s  & H unter, 1982; S tu rg is , 1981). Likewise a  number o f 
experim ents measuring phasic  changes during  s tr e s s o r s  have found no 
d iffe re n c e s  between te n s io n  headache s u ffe re rs  and norm als. M artin 
and Mathews (1978) rep o rted  no d iffe re n c e s  in  EMG r e a c t iv i ty  t o  a  
m ental ta sk  between te n s io n  headache s u ffe re rs  and c o n tro l su b je c ts . 
O thers, using  m ental a r ith m e tic  and imagined s t r e s s o r s ,  ob tained  
s im ila r  r e s u l t s  (Andrasik e t  a l . ,  1982a; F eu erste in  e t  a l . ,  1982; 
S tu rg is , 1981). P hysical s tr e s s o r s  have a lso  f a i le d  t o  produce 
g re a te r  EJG changes in  te n s io n  headache s u ffe re r s  (Anderson & 
F ranks, 1981; Andrasik e t  a l . ,  1982a; Gannon e t  a l . ,  1981).
In  o th e r  s tu d ie s ,  te n s io n  headache s u f fe re r s  have been 
r e l ia b ly  d if f e r e n t ia te d  from non-headache c o n tro ls  on measures 
o f EM3 r e a c t iv i ty  to  s t r e s s .  P h il ip s  (1977a) found th a t  te n s io n  
headache su b je c ts  respond to  an  imagined s tr e s s o r  w ith  
s ig n if ic a n t  in c rea se s  in  EM3. However, no c o n tro l groups were 
used. R esu lts  f ra n  an in v e s tig a tio n  by Anderson and Franks 
(1981) though n o t s t a t i s t i c a l l y  s ig n if ic a n t  confirmed th e  
expected p a tte rn . These re sea rch e rs  found th a t  te n s io n  headache 
su b je c ts  tended to  have th e  h ig h e s t e le v a tio n s  in  f ro n ta l  EM3 
during  s t r e s s  when compared t o  normals and m igraineurs. B ran tley  
(1980) observed th a t  muscLe c o n tra c tio n  headache s u ffe re r s  
responded t o  an imagined s tr e s s o r  w ith  s ig n if ic a n t f r o n ta l i s  EM3 
increm ents w hile normals d id  n o t. These fin d in g s  were confirmed
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by P h ilip s  and Hunter (1982) who observed ten s io n  headache 
s u ffe re rs  to  be s ig n i f ic a n t ly  more re a c tiv e  t o  imagined s t r e s s  
than  a  non-headache comparison group. More re c e n tly , Cohen e t  
a l .  (1983) rep o rted  a  p a t te rn  o f EM3 in c rease  to  a  s t r e s s f u l  quiz 
among te n s io n  headache s u f f e re r s .  S im ilar changes were absen t in  
headache-free c o n tro ls .
In  b r ie f ,  w h ile  a  number o f s tu d ie s  do suggest abnormal phasic  
EHB changes in  te n s io n  headache s u f fe re r s  compared t o  norm als, 
o th e rs  do n o t. The d iscrepancy among th e se  r e s u l t s  may be 
explained by sev e ra l f a c to r s .  F i r s t ,  s tim u lu s v a r ia b le s  such as 
d u ra tio n  (Boxtel & VanderVen, 1978; P h il ip s  & H unter, 1982) and 
stim ulus s p e c i f ic i ty  o f p h y sio lo g ica l responses p a tte rn s  e l i c i t e d  
(Andrasik e t  a l . ,  1982a) have been dem onstrated t o  a f f e c t  th e  
r e s u l t s  ob ta ined . Second, and perhaps more in p o rt an t l y ,  
subgroups w ith in  th e  m usde co n tra c tio n  headache group have been 
no ted  vhich  may cancel o u t d iffe re n c e s . Bakal and Kaganov
(1977), though n o t ob ta in in g  s ig n if ic a n t  d iffe re n c e s  between 
headache and non-headache s u b je c ts ,  d id  observe th a t  a  p roportion  
o f th e  te n s io n  headache s u b je c ts  were responding w ith  decreases 
o r no changes in  EMS and o th e rs  w ith  in c re a se s . I h i l i p s  (1977a) 
s im ila r ly  noted a  g re a t d ea l of v a r i a b i l i ty  ac ro ss  ten s io n  
headache cases w ith  re sp e c t t o  EM3 r e a c t iv i ty  t o  s t r e s s .  H iere 
i s  c le a r ly  a  need to  determ ine w hether such d iffe re n c e s  in  
r e a c t iv i ty  r e l a t e  to  pathogenetic  mechanisms.
SSL l e v e ls  during  headache and  no-httadarhg s t a t e s . R egardless 
o f whether to n ic  and /or p h asic  ph y sio lo g ica l abnorm alities  a re  noted
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in  ten s io n  headache s u f fe re r s ,  a s ig n if ic a n t  c o r re la t io n  between 
le v e ls  o f  muscle a c t iv i ty  and p a in  would be expected. S p e c if ic a lly , 
in c re a se s  in  EM3 should c o r re la te  w ith  headache o n se t and headache 
in te n s i ty .  Two approaches have been taken  in  examining th e  
r e la t io n s h ip  between n u sc le  a c t iv i ty  and head p a in . F i r s t ,  Effi 
le v e ls  in  ten s io n  headache s u ffe re rs  have been measured both during 
headache and headache f re e  p e rio d s . I f  head p a in  in  te n s io n  
headache i s  indeed caused by su sta in ed  co n tra c tio n s  o f  th e  muscles 
o f th e  head, a  s ig n if ic a n t  in crease  in  n u sc le  a c t iv i ty  during  
headaches would be expected. Second, biofeedback outcome s tu d ie s  
have examined c o r re la t io n s  between Effi changes and changes in  
headache a c t iv i ty  o r pain  re p o r ts  in  o rd e r t o  v e r i fy  whether 
oonccm itant changes occur as  would be a n tic ip a te d .
When ten s io n  headache s u ffe re rs  a re  considered  a s  a  group, 
d iffe re n c e s  on Effi measures between headache and no-headache periods 
g e n e ra lly  f a i l  t o  reach s t a t i s t i c a l l y  s ig n if ic a n t  le v e ls .  Pozniak- 
Patewiecz (1976) in v e s tig a ted  Effi le v e ls  in  30 te n s io n  headache 
c a se s , along w ith  v a rio u s  o th e r headache c a se s , both  during and in  
th e  absence o f headache, and found no d iffe re n c e s . However, a  major 
weakness o f th e  study  was th a t  th e  groups used fo r  headache and 
headache-free reco rd ings were ccnposed of d if f e r e n t  s u b je c ts .
P h il ip s  and Hunter (1982) lik ew ise  f a i le d  t o  f in d  d iffe re n c e s  in  
mean te n p o ra lis  and f r o n ta l i s  Effi le v e ls  during  pain  and p a in -fre e  
s ta t e s .  These r e s u l t s  a re  modulated by th e  f a c t  t h a t  s t a t i s t i c a l  
ana ly ses  were n o t performed, and ag a in , d i f f e r e n t  s u b je c ts  
c o n s titu te d  th e  p a in  and p a in - f re e  groups. P h il ip s  (1977a) a ls o
15
examined Effi le v e ls  in  th e  f ro n ta l ,  tem poral, neck and tra p e z iu s  
m usdes In  a  sm all group o f te n s io n  headache s u f fe re r s .  No 
s ig n if ic a n t  in c reases  were no ted  in  any m usde group. In  ano ther 
s im ila r  study (M artin & Mathews, 1978), n o t  on ly  d id  th e  
in v e s tig a to rs  f a i l  t o  f in d  an increment in  neck o r f ro n ta l  Effi 
during headache, b u t an a c tu a l decrement was noted f o r  th e  f r o n ta l i s  
m uscle.
The r e s u l t s  o f th e se  th re e  s tu d ie s  in d ic a te  th a t  m usde 
te n s io n  may n o t be c lo se ly  a s s o d a te d  w ith  pain  in  te n s io n  
headache. These f in d in g s  concur w ith  r e s u l t s  from a ttem p ts  t o  
c o r re la te  pain  re p o r ts  and headache a c t iv i ty  ac ro ss  a  number o f 
headache-free and headache-present se ss io n s  (E pste in , Abel,
C d l in s ,  f&rker & C in d r ip in i ,  1978; Harper & S teg er, 1978). In  
th e se  s tu d ie s ,  Effi measures were recorded over sev e ra l sess io n s , 
and each  time p a in  re p o r ts  (on a  s ix  o r seven p o in t sca le )  were 
ob tained  from th e  p a t ie n ts .  C o rre la tio n s  between th e  two 
measures were n o t  s ig n if ic a n t .
C on trad ic to ry  r e s u l t s  have, however, been rep o rted . IWo 
s tu d ie s  have in  f a c t  documented some r e la t io n  between Effi and 
head p a in . P h il ip s  and Hunter (1982) found both f r o n ta l i s  and 
tem p o ra lis  Effi le v e ls  t o  be s ig n if ic a n t ly  c o rre la te d  w ith  headache 
in te n s i ty  re p o rts  a c ro ss  23 te n s io n  headache c a se s . Haynes e t  a l .  
(1983) compared f ro n ta l ,  neck and forearm  Effi read ings during  
headache and non-headache s ta t e s .  For th e  group a s  a  whole, 
s ig n if ic a n t ly  h ig h er neck and arm Effi a c t iv i ty  were documented 
during headache. Moreover, in  in d iv id u a l su b jec t an a ly ses, 7 o f 9
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te n s io n  headache s u f fe re r s  e x h ib ited  g re a te r  neck Effi during 
headache, 2 o f 6 g re a te r  f ro n ta l  Effi and 4 o f 6 g r e a te r  forearm  Effi. 
A major problem w ith  t h i s  in v e s tig a tio n , though, was th e  extrem ely 
sm all sample s iz e  {n = 9 ) ,  a s  w e ll a s  th e  absence o f any co n tro l 
group. In  a d d itio n , th e  in d iv id u a l ana lyses rep o rted  {paired t -  
t e s t s )  were performed on au to co rre la ted  d a ta  and th e re fo re  rep re sen t 
a  v io la t io n  o f th e  underlying assumptions of th e  s t a t i s t i c s  used. 
R ep lica tio n  i s  c le a r ly  needed.
Although r e s u l t s  fo r  ten s io n  headache s u f fe re r s  as  a  whole 
g e n e ra lly  in d ic a te  a  lack  of concurrence between Effi le v e ls  and 
head p a in , th e re  i s  evidence th a t  subgroups e x is t  fo r  which a  
p o s it iv e  c o r re la t io n  between pa in  and n u sc le  a c t iv i ty  does e x is t .  
Bakal and Kaganov (1977) found th a t  muscle c o n trac tio n  headache 
s u b je c ts  d id  show s ig n if ic a n t  in c reases  in  f r o n ta l i s  Effi from no­
headache to  headache. However, th ey  noted a  g re a te r  range in  Effi 
a c t iv i ty  in  t h i s  group than  in  o o n tro ls . In  f a c t ,  they  remarked 
th a t  a  subgroup o f muscle co n tra c tio n  s u b je c ts  who d id  show very 
h igh  values o f Effi during  headache was resp o n sib le  fo r  th e  
s ig n if ic a n t  d iffe re n c e s  in  re s t in g  f ro n ta l  Effi between normals and 
te n s io n  headache p a tie n ts  experiencing a  headache. Another group of 
p a t ie n ts  f a i le d  t o  show such e le v a tio n s . S im ila rly , E pste in  e t  a l .
(1978) found th a t  when s ix  te n s io n  headache s u f f e re r s  were 
considered  a s  a  group, c o r re la t io n s  between Effi and headache 
were n o t s ig n if ic a n t .  However, two in d iv id u a ls  d id  show th e  
expected p a t te rn .  In  th e se  su b je c ts , Effi le v e ls  were p o s it iv e ly  
r e la te d  t o  headache re p o r ts .
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In  conclusion , r e s u l t s  from s tu d ie s  in v e s tig a tin g  Effi le v e ls  in  
ten s io n  headache s u ffe re r s  as  a whole during both  headache and 
headache-free p e rio d s  f a i l  t o  show any s ig n if ic a n t  c o r re la t io n s  
between th e  two v a r ia b le s .  However, when in d iv id u a l r e s u l t s  a re  
examined, a  g re a t  deal of v a r ia b i l i ty  i s  observed. Such v a r ia t io n s  
may be re p re se n ta tiv e  o f subgroups w ith  d if fe r in g  pathophysio log ical 
mechanisms, ftiese  subgroups could c le a r ly  cancel ou t d iffe re n c e s  
which may occur between th e  group a s  a  whole and c o n tro ls . However, 
t o  c h te , no s tu d y  h as  sy stem atica lly  id e n t i f ie d  and d if f e re n tia te d  
between te n s io n  headache s u ffe re rs  who shew s ig n if ic a n t  in c reases  in  
Effi le v e ls  du ring  headache and th o se  who show minimal o r no changes 
in  Effi.
Changes in  JOG. aosL p a in  re su ltin g  from  htnfAPdhaclc. A second 
method of in v e s tig a tin g  th e  re la t io n s h ip  between Effi le v e ls  and 
headache pain  h as  involved observing changes on th e se  two v a r ia b le s  
a s  a  fu n c tio n  o f Effi biofeedback. I f  headache p a in  i s  a sso c ia ted  
w ith  in c reases  in  Effi le v e ls ,  decreases in  Effi would be expected to  
be accompanied by a  reduction  in  headache a c t iv i ty .  In  g e n e ra l, th e  
s u p e r io r i ty  o f Effi biofeedback over no trea tm en t o r placebo 
trea tm en t i s  w e ll a t t e s te d  (Beaty & Haynes, 1979; B lanchard, 
A ndrasik, A hles, Teders & O 'Keefe, 1980; N uechterlein  & Holroyd, 
1980; O lton & Noonberg, 1980; W illiam son, 1981). However, when 
changes in  Effi and headache a c t iv i ty  a re  c lo se ly  in v es tig a te d , 
r e s u l t s  a re  much l e s s  d e a r .
A number o f in v e s tig a to rs  have found concom itant red u c tio n s  
in  Effi le v e ls  and headache frequency, d u ra tio n  and/or in te n s i ty  as a
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r e s u l t  o f  biofeedback. Budzinski and h is  co lleagues (Budzinski, 
Stcyva & A dler, 1970; B udzinski, S toyva, A dler & M ullaney, 1973) 
found th a t  EIG biofeedback produced s ig n if ic a n t  decreases in  re s t in g  
f r o n ta l i s  EM3. They a lso  observed a  s ig n i f ic a n t  red u ctio n  in  
headache a c t iv i ty  which c o r re la te d  h ig h ly  lc  = .90) w ith  th e  EM3 
decreases. Hutchins and Reiking (1976) lik ew ise  found biofeedback- 
aided re la x a tio n  to  r e s u l t  in  s ig n if ic a n t  decreases in  headache 
d u ra tio n , headache in te n s i ty  and EM3 le v e ls .
O thers, even though s u b s ta n tia tin g  th e  e f fe c tiv e n e s s  o f EIG 
biofeedback in  th e  trea tm en t o f te n s io n  headache, have f a i le d  to  
id e n tify  a  s tro n g  c o r re la t io n  between EIG decreases and changes in  
headache a c t iv i ty .  Cox, F reundlich  and Meyer (1975) found th a t  
red u c tio n s  in  EIG accounted fo r  on ly  18 p e rcen t o f  th e  v a rian ce  in  
EIG biofeedback tre a tn e n t  e f f e c ts .  Another group o f in v e s tig a to rs  
(H droyd, Andrasik & Noble, 1980) a ls o  noted  s ig n if ic a n t  decrements 
in  im scle  a c t iv i ty  and headache symptoms as a  r e s u l t  of EIG 
biofeedback. However, th ese  were n o t s ig n i f ic a n t ly  c o r re la te d . 
Efcilips (1977b) s im ila r ly  rep o rted  th a t  w hile biofeedback was found 
to  be su ccessfu l in  decreasing  headache a c t iv i ty ,  red u c tio n s  in  EIG 
le v e ls ,  although s ig n if ic a n t ,  were n o t synchronous w ith  th e  changes 
in  headaches. She suggested th a t  p a in  com plain ts may change more 
slowly than  muscle a c t iv i ty ,  and th e  r e s u l t s  could be exp lained  in  
terms o f such a  t in e  la g .
In lig h t o f these nonsignificant correlation s between EIG 
decreases and reductions in headache symptoms, i t  has recen tly  been 
argued that the e ffe c ts  o f biofeedback are la rg e ly  non -sp ecific.
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H art and Cichanski (1981) found th a t  w h ile  headache a c t iv i ty  
decreased a s  a  r e s u l t  o f EM3 biofeedback, no changes in  EMU le v e ls  
a c ro ss  se ss io n s  were observed. More dram atic evidence, though, i s  
gathered  from s tu d ie s  involv ing  m anipu lations o f feedback 
contingencies in  biofeedback. Holrcyd and h i s  co lleagues {Andrasik 
& Holrcyd, 1980b; Holrcyd e t  a l . ,  1984) d iscovered  th a t  reg a rd le ss  
o f whether su b je c ts  learn ed  t o  decrease , in c rease  o r m ain tain  
co n stan t le v e ls  o f f ro n ta l  EM3, s im ila r  red u c tio n s  in  headache 
symptoms occured. ftiese  improvements were n o t accompanied by 
decreased EM3 le v e ls .  R ather, (sham) feedback on success seemed 
more im portant as  a  determ inant o f headache a c t iv i ty  change.
P h il ip s  and Hunter (1981) found th a t  t r a in in g  c e r ta in  su b je c ts  to  
in c rease  muscle te n s io n  le v e ls  and o th e rs  t o  decrease them using  
analogue feedback re su lte d  in  s ig n if ic a n t  d iffe re n c e s  in  re s t in g  Effi 
le v e ls  between th e  groups. However, n e i th e r  group showed a  
s ig n if ic a n t  improvement in  headache a c t iv i ty .
S tud ies  such as th e se  dem onstrate d ram atica lly  th a t  fo r  te n s io n  
headache s u b je c ts  a s  a  whole, EM3 decreases and red u c tio n s  in  pa in  
re p o rts  a r e  n o t n e c e s sa r ily  c o r re la te d . S t i l l ,  a  number o f problems 
should be no ted . The type  of outcome measure used may be c r i t i c a l  
t o  th e  r e s u l t s  ob tained , i t  may be th a t  changes in  headache 
in te n s i ty ,  f o r  in s tan c e , a re  showing a  s ig n i f ic a n t  trea tm en t e f f e c t  
v h ile  frequency and d u ra tio n  o f headache do n o t improve. In  such an 
in s ta n c e , EM3 red u c tio n s  may n o t be expected. In  a d d itio n , changes 
in  co g n itiv e  processes ( s e lf -e f f ic a c y , dep ression , e t c . . . )  may 
a c tu a l ly  account f o r  more o f th e  varian ce  in  trea tm en t e f f e c t s ,  y e t
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have no causal connection, while EIG might. F in ally , th e active  
ingredients in  biofeedback have y et to  be id en tified .
Several ex p lanations regard ing  th e  a c tiv e  component o f 
biofeedback have been o ffe re d . F i r s t ,  i t  has been suggested th a t  
pain  re p o rts  and EIG le v e ls  may be m odified a t  d i f f e r e n t  r a te s  
(P h ilip s , 1977b). Second, sane research ers  propose t h a t  during 
biofeedback s u b je c ts  a re  a c tu a l ly  lea rn in g  co g n itiv e  coping 
s tr a te g ie s  to  d ea l w ith  su b jec tiv e  te n s io n  (Andrasik & Holrcyd, 
1980b; Holrpyd e t  a l . , 1985). F in a lly , c e r ta in  in v e s tig a to rs  
in te rp re t ,  changes in  headache symptoms as  re su ltin g  from th e  
s u b je c ts  le a rn in g  t o  m onitor th e  o n se t o f headaches and d isc rim in a te  
ten s io n  le v e ls  (Holrcyd e t  a l . ,  1980; P h il ip s  & H unter, 1981).
No study  has attem pted  t o  c o r re la te  changes in  EM3 to  
changes in  headache a c t iv i ty  w ith  ten s io n  headache su b je c ts  
sep a ra ted  in to  two subgroups: (a) those showing s ig n if ic a n t ly
h igher EIG le v e ls  during headaches and (b) those  w ithout such 
increm ents. Y et, th e re  i s  considerab le  evidence th a t  th e  degree 
o f a s so c ia tio n  between EIG decreases and red u c tio n s  in  headache 
a c t iv i ty  i s  su b je c t to  a  considerab le  amount o f in d iv id u a l 
v a r ia t io n  (P h ilip s , 1977b). I t  may be th a t  th e se  two v a r ia b le s  
a re  c o rre la te d  in  th e  one group b u t n o t th e  o th e r .
Conclusions. The p re se n t review of psychophysiological 
in v e s tig a tio n s  o f ten s io n  headache rev ea ls  a  g re a t  d ea l of 
inconsis tency  in  th e  r e s u l t s  obtained by v arious re se a rc h e rs .
Indeed, n e i th e r  to n ic  nor p h as ic  EIG abnorm alities  have been 
r e l ia b ly  documented in  te n s io n  headache s u f fe re r s  as  a  whole.
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Likew ise, r e s u l t s  concerning th e  re la tio n s h ip  between EM3 and 
pa in  a re  m erely suggestive . However, when restiL ts  from th e se  
in v e s tig a tio n s  a r e  examined c lo se ly , th e  evidence concerning 
in d iv id u a l v a r i a b i l i ty  i s  q u ite  s tro n g . As a  r e s u l t ,  th e re  i s  a  
h igh  lik e lih o o d  th a t  r e a l  d iffe re n c es  between subgroups of ten s io n  
headache s u f fe re r s  and no-headache c o n tro ls  a re  being concealed by 
th e  in c lu s io n  of th e se  subgroups in to  one genera l te n s io n  headache 
catego ry . Y et, t o  d a te , no study  has examined th e  d iffe ren c es  
between te n s io n  headache s u b je c ts  w ith  abnormal EIG le v e ls  during 
headache and those w ithout changes.
Psychological Factors in  Tension Headache
C oncurrently  w ith  psychophysio logical in v e s tig a tio n s , a  
s iz e a b le  l i t e r a t u r e  has addressed th e  ro le  o f p e rso n a lity  fa c to rs  
in  th e  development and maintenance of te n s io n  headache. Before 
considering  r e s u l t s  from th e se  in v e s tig a tio n s , a  number o f  
q u a lif ic a tio n s  a re  in  o rd e r. F i r s t ,  in  l i g h t  o f th e  
c o r re la t io n a l  n a tu re  o f th e  r e s u l t s ,  cause and e f f e c t  conclusions 
a r e  te n ta t iv e  a t  b e s t.  T rea tnen t outcome s tu d ie s  o f te n s io n  
headache would in  f a c t  in d ic a te  th a t  psycholog ical symptoms may 
be consequences ra th e r  than  causes of te n s io n  headache (Cox & 
Thomas, 1981; Holrayd e t  a l . ,  1980). In v e s tig a tio n s  includ ing  
o th e r  p a tie n t groups a re  needed to  e lu c id a te  t h i s  is su e . Second, 
a s  P h il ip s  (1976) po in ted  o u t, ten s io n  headache s u f fe re r s  who 
seek m edical a t te n t io n  may re p re se n t a  subgroup more l ik e ly  t o  
e x h ib it  psychological symptoms. T h ird , r e s u l t s  a re  o f te n  
d i f f i c u l t  t o  in te g ra te  in  view o f th e  wide v a r ie ty  in  th e  type
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and q u a li ty  o f assesan en t to o ls  used.
The psychodynamic view of te n s io n  headache sug g ests  th a t  t h i s  
d iso rd e r re p re se n ts  a  psychoneurotic re a c tio n  in  which anx ie ty  i s  
s a n a tis iz e d  in  th e  form o f a  ph y sica l symptom (M artin, 1978). Based 
on p s y c h ia tr ic  in terv iew s w ith  100 muscle co n trac tio n  headache 
s u f fe re r s ,  M artin (1972) concluded th a t  t h i s  type of headache was 
a sso c ia ted  w ith  a n x ie ty , anger and f ru s t r a t io n .  He fu r th e r  noted 
th a t  c o n f l ic ts  r e la t iv e  t o  dependence, s e x u a lity  and anger co n tro l 
ware common. Most p a t ie n ts  were seen as  r ig id ,  ccnpulsive , 
p e r fe c t io n is t ic  and worry prone; they were a ls o  sa id  to  d isp la y  a  
g re a t  cfeal o f d en ia l. Secondary depression  was fu r th e r  n o ted . 
Weatherhead (1980) lik ew ise  viewed te n s io n  headache as  an anx ie ty  
re a c tio n  seconchry to  e x te rn a l s t r e s s  and in te rn a l  c o n f l ic ts .  He 
regarded t h i s  type o f headache a s  eq u iv a len t t o  a  psychogenic or 
typochondriachal headache, common in  inadequate, p assiv e  in d iv id u a ls  
and obsessive-com pulsive ty p es.
To a  la rg e  e x te n t, th e se  t r a d i t io n a l  views o f th e  te n s io n  
headache p e rso n a lity  have n o t been supported by r e s u l t s  o f s tu d ie s  
using o b jec tiv e  m easures. However, c e r ta in  c h a r a c te r is t ic s  have 
been id e n t i f ie d  among te n s io n  headache s u f fe re r s .  Kudrcw and Sutkus 
(1979) found th a t  in d iv id u a ls  w ith  th e se  headaches were s im ila r  to  
mixed headache su b je c ts  in  showing s ig n if ic a n tly  more depression , 
psychic d i s t r e s s  and som atization , as  measured by th e  Minnesota 
M u ltijh asic  P e rso n a lity  Inventory  (MMPI), when compared t o  normals 
and m igraineurs. O ther in v e s tig a to rs  (Andrasik, B lanchard, Arena, 
Teders & Rodichok, 1982b) s im ila r ly  found nusc le  co n trac tio n
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headache p atien ts to  exhib it the highest le v e l of pathology on fiv e  
MMPI sca les (1 ,2 ,3 ,7 ,8 ) rela tiv e  to  other headache groups. F in ally , 
Stembach and h is colleagues (Stembach, D alessio, Kunzel & Bcwroan, 
1980) rp orted  th at th e ir  sample of tension headache su fferers was 
more depressed and anxious (MMPI sca les 2 , 7) than migraineurs, 
w hile headache groups as a whole exceeded general medical patients 
on a ll  but two sca les (4 and 9 ).
Taken a lto g e th e r , th e se  s tu d ie s  suggest more an x ie ty , 
depression , som atiza tion  and general d is t r e s s  in  te n s io n  headache 
s u f fe re r s .  However, two fa c to rs  should be considered . F i r s t ,  
though s t a t i s t i c a l l y  s ig n if ic a n t ,  d iffe re n c e s  in  t e s t  p r o f i le s  were 
n o t c l in i c a l ly  s ig n if ic a n t  (Stem bach e t  a l . ,  1980). Secondly, a  
g re a t  deal o f v a r i a b i l i ty  was no ted  among te n s io n  headache s u f fe re r s  
w ith  seme e x h ib itin g  more pronounced pathology (T so o res> 7 0  fo r  
s c a le s  1 ,2 ,3 )  and o th e rs  showing e s s e n t ia l ly  no d iffe re n c e s  from 
normals and m igraineurs (Andrasik e t  a l . ,  1982b). This fin d in g  
p o in ts  t o  th e  p o s s ib i l i ty  of subgroups d if fe r in g  in  psychological 
c h a r a c te r is t ic s .
In v e s tig a to rs  have a ls o  used a  number o f  o th e r  psychometric 
instrum ents in  t h e i r  a ttem p ts  t o  d is tin g u ish  te n s io n  headache 
s u ffe re rs  from c o n tro ls . R esu lts  from th e se  s tu d ie s  have been 
in c o n s is te n t. Tension headache s u f fe re r s  have been found by some to  
reveal s ig n if ic a n t ly  more dep ression  than  co n tro ls  (Cox & Thomas, 
1981; S tem bach e t  a l . ,  1980). O thers have f a i le d  t o  support such 
an a s so c ia tio n  (Andrasik, Blanchard, Arena, Teders, Teevan & 
Rodichok, 1982c; E ra t t  e t  a l . ,  1982). In  a d d itio n , i t  has been
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found th a t  even when dep ressio n  i s  p re se n t in  te n s io n  headache 
s u ffe re rs  (a) i t  appears to  be re a c tiv e  ra th e r  than  causa l (Cox & 
Thomas, 1981) and (b) a  g re a t  d ea l o f in d iv id u a l v a r ia t io n  occurs 
both w ith in  th e  te n s io n  headache category  and a c ro ss  headache 
d ia g io s t ic  ca te g o rie s  (Davis, W etzel, Rudiiwagi & McClure, 1976).
Tension headache s u f fe re r s  have a d d it io n a lly  been viewed as 
h ig h ly  n e u ro tic  ( tfe r tin , 1978? 1983). Although co n trad ic to ry  
evidence has been obtained  (P h ilip s , 1976), th e  bulk o f research  
in d ic a te s  th e  p resence of an x ie ty  in  te n s io n  headache s u f fe re r s .  
Andrasik e t  a l .  (1982c) supported t h i s  n o tio n  in  f in d in g  m usde 
co n trac tio n  headache p a tie n ts  to  be more anxious and rev ea lin g  
s ig n if ic a n t ly  more psychosomatic symptoms th an  norm als. O thers have 
a lso  found th e se  p a t ie n ts  t o  re p o r t  h ig h er le v e ls  o f t r a i t  an x ie ty  
than  non-tension  headache s u b je c ts  (Andrasik & Holrcyd, 1980a; P r a t t  
e t  a l . ,  1982). Anderson and Franks (1981) s im ila r ly  no ted  te n s io n  
headache s u ffe re r s  were n o t ohLy anxious b u t a ls o  in secu re  a s  
measured by th e  Edwards Personal P reference Survey.
In  summary, te n s io n  headache s u f fe re r s  have n o t c o n s is te n tly  
been d if f e r e n t ia te d  from a o n tro ls  w ith  re sp e c t to  psycholog ica l 
c h a r a c te r is t ic s ,  excluding measures o f a n x ie ty . In  a d d itio n , they  
cannot be r e l ia b ly  d is tin g u id ie d  from o th e r  headache p a t ie n ts  on 
psychological m easures. However, a  c o n s is te n t tre n d  has been 
observed fo r  te n s io n  headache s u f fe re r s  t o  rev ea l th e  most 
pronounced and most v a ried  psychological symptoms o f a l l  headache 
groups (Andrasik e t  a l . ,  1981? 1982c). T h is  v a r i a b i l i ty  may be 
in d ic a tiv e  o f  subgroups d if f e r in g  in  psychological c h a r a c te r is t ic s
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and perhaps in  pathogenetic  mechanisms. More s p e c if ic a l ly ,  i t  has 
been po in ted  o u t t h a t  many s tu d ie s  o f te n s io n  headache s u b je c ts  may 
a c tu a l ly  be includ ing  genuine muscle c o n trac tio n  headache s u ffe re r s  
and psychogenic headaches in  one category  (Andrasik e t  a l . ,  1982b; 
S tem bach e t  a l . ,  1980; T urkat, c i te d  in  M artin , 1983).
Psychogenic headache r e fe r s  to  a  category o f headaches in  which 
th e  symptomatology i s  vague and v a rie d , o fte n  resem bling th a t  of 
ten s io n  headache, and fo r  which no pathophysio log ical mechanism can 
be found; th e se  headaches a re  fu r th e r  believed  t o  be caused by 
environm ental f a c to rs  ( e .g . ,  secondary gain) and/or mental or 
em otional f a c to rs  (Adams, B ran tley  & Thanpson, 1982; APA, 1980; 
Sterbach e t  a l . ,  1980) Although in  th e  D iagnostic  and S t a t i s t i c a l  
Manual o f Mental D isorders (APA, 1980) n u sc le  co n trac tio n  headache 
i s  n o t viewed a s  a  psychogenic p a in  d iso rd e r , many resea rch ers  in  
th e  a re a  have f a i le d  t o  d i f f e r e n t ia te  between th ese  two groups 
(Adams e t  a l . ,  1982; B lanchard, 1982; S ternbad i e t  a l . ,  1980) . I t  
may be th a t  th e  psychogenic headache subgroup included in  th e  
ten s io n  headache c la s s i f ic a t io n  i s  accounting fo r  seme o f th e  
in c o n s is te n t f in d in g s  in  psycholog ica l and psychophysiological 
in v e s tig a tio n s . However, th e  n a tu re  and ro le  o f psychological 
c o r re la te s  remain to  be id e n t i f ie d  fo r  te n s io n  headache subgroups 
w ith  d if f e r e n t  psychophysiological c h a r a c te r is t ic s ,  
flie P resen t Stutfr
From th e  above review of l i t e r a t u r e ,  i t  can be concluded 
th a t  th e  te n s io n  headache c la s s i f ic a t io n  as  i t  i s  c u r re n tly  
defined  evidences a  g re a t  dea l of h e te ro g en e ity . Tension
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headache s u f fe re r s  do n o t uniform ly revea l e lev a ted  sco res  on 
psychologic in d ic e s , pronounced EM3 changes t o  s t r e s s  o r even EMG 
in c reases  during  headache. To d a te , th e se  measures have been 
used in  a ttem p ts  to  d isc r im in a te  ten s io n  headache s u ffe re rs  from 
o th e r  headache c a te g o rie s . However, on ly  one e f f o r t  has  been 
rep o rted  which attem pted t o  id e n t i fy  subgroups o f  muscle 
co n tra c tio n  headache s u f fe re r s  u sing  sane o f th e se  same measures 
(Haber, Kuczraierczyk & Adams, 1985).
Ih ese  in v e s tig a to rs  conducted two ex p lo ra to ry  s tu d ie s  to  
id e n tify  a  muscle co n tra c tio n  headache subgroup and a  psychogenic 
headache subgroup. An a r b i t r a r y  c r i te r io n  (median s p l i t )  of 15 juv 
f r o n ta l i s  EM3 during headache was used t o  a ss ig n  s u b je c ts  t o  groups. 
The muscle co n tra c tio n  headache group was found t o  exaeed th e  
psychogenic and co n tro l groups in  ETG le v e ls  both  during headache 
and in  th e  absence of headache. In  a d d itio n , on ly  th e  muscle 
co n tra c tio n  group showed s ig n if ic a n t  in c re a se s  from non-headache to  
headache s ta t e s .  With reg ard  t o  r e a c t iv i ty  an a ly ses , a l l  groups 
were found to  respond to  imaniged s tr e s s o r s  w ith  increased  f ro n ta l  
EM3. While th e se  s tu d ie s  o ffe red  prem ising r e s u l t s  concerning the  
ex isten ce  o f subgroups w ith in  th e  muscle c o n tra c tio n  category , 
c e r ta in  problems should be n o ted . F i r s t ,  th e  headache groups were 
n o t d if f e r e n t ia te d  from one an o th e r, y e t  were bo th  d i s t in c t  from 
c o n tro ls , on th e  MMPI (sca les  1 and 3 ) .  This r a i s e s  some q uestion  
a s  to  th e  app ro p ria ten ess  o f th e  la b e l  o f 'psychogenic* headache fo r  
th e  one te n s io n  headache subgroup. In  a d d itio n , th e  groups were 
defined  in  term s o f headache EIG a lo n e . S ub jects showing very  re a l
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EfG in c rea se s  from non-headache s t a t e  t o  headache may have been 
included in  th e  psychogenic group, w hile  s u b je c ts  w ith  co n s ta n tly  
e lev a ted  EIG m y  have been included in  th e  muscLe c o n tra c tio n  group. 
C le a rly , th e se  m ethodological problems must be addressed .
Die p re sen t s tu d y  was in tended t o  compare headache s u f fe re r s  to  
one ano ther using EIG as  an independent v a r ia b le . As noted  e a r l i e r ,  
when headache EIG le v e ls  a r e  used as a  dependent v a r ia b le , th e  v a s t 
amount o f in te rs u b je c t  v a r i a b i l i ty  m y  mask any s ig n if ic a n t  
d iffe re n c e s  when th e  group i s  considered as a  whole. In  th e  p resen t 
stu d y , s u b je c ts  m an ifesting  symptoms o f muscLe c o n tra c tio n  headache 
who show EIG increm ents du ring  headache (group 1) were compared to  
those  who f a i l  t o  show such s ig n if ic a n t  d iffe re n c e s  (group 2 ) .  In  
t h i s  a ttem pt to  i s o la te  homogenous subgroups, th e  follow ing 
v a r ia b le s  were used t o  compare th e se  groups: s e lf - re p o r te d  headache
pain  r e p o r ts ,  psychopathology, s t r e s s ,  and i l ln e s s  behavior. I t  was 
hypothesized th a t  th e se  v a r ia b le s  would d is tin g u ish  between th e  
groups.
The follow ing q u es tio n s  were addressed in  th e  p re se n t study:
S p e c if ic a lly , do th e  groups d i f f e r  w ith  regard  to  th e i r  re p o r ts  
o f  headache a c t iv i ty  and symptoms? I t  was hypothesized th a t  no 
s ig n if ic a n t  d iffe re n c e s  would be found between th e  groups on 
measures o f headache in te n s i ty ,  d u ra tio n , and frequency. This would 
ex p la in  why th e se  two groups, though d if fe r in g  in  headache EM3 
le v e ls ,  have been included  in  th e  same group in  p rev ious s tu d ie s .
I t  was, however, expected th a t  su b je c ts  in  group 2 would show a 
tendency to  re p o rt headaches a s  more in c a p a c ita tin g  than  group 1.
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Do th e se  groups d i f f e r  from each o th e r  o r co n tro ls  w ith  regard 
to  psychological c h a ra c te r is t ic s ?  I t  was hypothesized th a t  group 2 
would rev ea l s ig n if ic a n t ly  more an x ie ty  and depression  than e i th e r  
group 1 o r  a  co n tro l group, and, th a t  group 1 and th e  c o n tro ls  would 
n o t d i f f e r  s ig n if ic a n t ly  on th e se  measures. H iese hypotheses were 
based on th e  fin d in g s  reviewed e a r l i e r  which suggested th a t  a  
p roportion  (but n o t a l l )  o f te n s io n  headache s u f fe re r s  show 
pronounced psychopathology.
Do th e se  groups d i f f e r  w ith  re sp ec t t o  i l ln e s s  behavior ( i . e . , 
overoonoem w ith  p hysica l symptoms, minor symptoms in te r fe r in g  w ith 
major a sp e c ts  o f so c ia l and occupational fu n c tio n in g , expectancies 
regard ing  th e  locus o f o o n trd  fo r  h e a lth )?  Group 2 was expected to  
d i f f e r  s ig n if ic a n t ly  from group 1 , which would in  tu rn  d i f f e r  from 
co n tro ls  on measures o f i l ln e s s  behavior and h e a lth  locus of 
c o n tro l.
Do th e se  groups d i f f e r  i n  t h e i r  psychophysiological r e a c t iv i ty  
t o  s tr e s s ?  I t  was hypothesized th a t  group 1 would show more 
p h y sio lo g ica l r e a c t iv i ty  (e sp e c ia lly  EIG) t o  s tre s s o rs  than  e i th e r  
group 2 o r c o n tro ls .
In  bunitary, i t  was hypothesized th a t  when ten sio n  headache 
s u f fe re r s  a re  d iv ided  according t o  th e  degree o f muscle a c t iv i ty  
in c rease  they experience during headaches, d i f f e r e n t  subgroups would 
emerge. I t  was fu r th e r  expected th a t  th e  groups shewing s ig n if ic a n t 
in c reases  in  EIG le v e ls  during headache would d i f f e r  from th e  group 
w ithout such e lev a tio n s  w ith  regard  t o  p h ysio log ica l and 
psychological c h a ra c te r is t ic s .  In  g e n e ra l, i t  was expected th a t
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group one would be more s im ila r  t o  th e  co n tro l group w ith  re sp ec t to  
psychological c h a r a c te r is t ic s ,  w hile group two would be more l ik e  
th e  c o n tro ls  in  term s of p h ysio log ica l r e a c t iv i ty .
METHOD
Subjects
Research su b je c ts  were re c ru ite d  through newspaper 
advertisem ents and r e f e r r a ls  from th e  m edical ccnnunity re su lt in g  
in  a  sample of 28 te n s io n  headache s u f fe re r s .  Of th e se / 9 fa i le d  
to  com plete th e  p ro je c t  requirem ents and w ere th e re fo re  excluded 
from th e  f i n a l  sample. An a d d itio n a l 10 headache f re e  co n tro ls  
were o b ta in ed . These w ere v o lu n teers  re c ru ite d  through th e  
headache su b je c ts  (non-blood r e la t iv e s  and f r ie n d s )  o r from the 
community. C ontro ls w ith  more than s ix  rep o rted  headaches a  year 
and /o r p s y c h ia tr ic  h is to ry  were excluded from th e  s tudy . Che 
c o n tro l su b je c t i n i t i a l l y  accepted in  th e  study  was subsequently  
excluded when d a ily  headache m onitoring (described below) 
revealed  sev e ra l headaches. A ll headache s u b je c ts  were o ffe re d  
trea tm en t fo r  th e i r  headaches in  re tu rn  fo r  t h e i r  p a r t ic ip a tio n  
in  th e  s tu d y , to  begin immediately fo llow ing th e  assessm ent 
fh ase . A ll groups were equated on re le v a n t demographic dimen­
s io n s . C hi-square analyses fo r  gender and race  ac ro ss  th e  th re e  
2
groups (Chi = .0798 and .0054) were n o n -s ig n if ic a n t. L ikew ise, 
no age d iffe re n c e s  were noted (F = 1 .366, p < .0 5 ) .  Sex and race 
d is t r ib u t io n s ,  along w ith  mean ages, fo r  each group a re  p resen ted  
in  Table 1 .
The follow ing c r i t e r i a  were used in  reaching d iag n o stic  
dec is io n s  (Ad Hoc, 1962; P h il ip s  & H unter, 1981): te n s io n  headache 
su ffe re rs  w ere ch a rac te r iz e d  by th e  presence o f ty p ic a l  muscLe 
co n trac tio n  pa in  com plaints such as  ach ing , d u l l  p a in , t ig h tn e s s , 





Group Sex* Race* Mean age** 
range
1 5 Hales 9 White 36.6
5 Females 1 Black 22-66
2 4 Hales 8 White 43.4
5 Females 1 Black 27-61
3 4 Males 8 White 35.5
5 Females 1 Black 26-54
* C hi-Sqinre n o n -s ig n if  ic a n t
** P n o n -s ig n if ic a n t
32
o f no more than  one o f  th e  fo llow ing v ascu la r symptoms was 
e s ta b lish e d : throbbing p a in , nausea and /o r vom iting. S ub jec ts
ty p ic a l ly  had experienced a t  l e a s t  two headaches p e r  week.
In  a d d itio n  t o  th e  in c lu s io n  and exclusion  c r i t e r i a  e s ta b lish e d  
above, a  nunber of cond itions au to m atica lly  excluded in d iv id u a ls  
from th e  s tu d y . These included: sev ere  s in u s  headaches (w ith a  
confirmed d iag n o sis ) ,  temporomandibular j o i n t  syndrome (based on a  
confirmed d e n t i s t 's  d ia g n o s is ) , s tr u c tu r a l  damage o r ph y sica l trauma 
(such as  concussions o r pinched nerves) and p a s t o r  p re sen t major 
p sy c h ia tr ic  i l l n e s s  ( e .g . ,  p sy ch o sis). Likew ise, su b je c ts  who had 
n o t had a  n eu ro lo g ica l screen ing  includ ing  a t  l e a s t  a  (AT scan , a  
b ra in  scan an d /o r an eletroencephalogram  (E E ) were excluded from 
th e  p re sen t s tu d y .
Assignment t o  headache category  was based on two independent 
d iagnoses. A board c e r t i f i e d  n eu ro lo g is t diagnosed a l l  su b je c ts  
based on an in terv iew  and a  neu ro lo g ica l exam ination. A lso , a  
d o c to ra l s tu d en t in  m edical psychology d iag iosed  th e  s u b je c ts  using 
th e  c r i t e r i a  o u tlin e d  above. D iscrepancies between th e  two 
diagnoses were d iscussed  and reso lved  before  in c lu s io n  in to  th e  
study. This procedure re su lte d  in  100 p e rcen t d iag n o stic  agreement.
Tension headache s u f f e re r s  were subdivided in to  two groups: 
th o se  e x h ib itin g  su b s ta n tia l  in c reases  in  f ro n ta l  EM3 during 
headaches, and those  n o t d isp lay ing  such changes in  EM3. S ubjects 
were assigned  to  e i th e r  group based on th e  resuL ts  from two 
psychophysiological reco rd in g s , one conducted du ring  a  headache and 
one in  th e  absence o f head p a in  (see d e sc r ip tio n  o f th ese  se ss io n s
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under P rocedure). For each su b je c t a  change soore  was computed (th e  
r a t io  o f r e s t in g  headache EM3 t o  re s t in g  no-headache EM3) .
In sp ec tio n  o f th e  d is t r ib u t io n  o f change sco res  revealed  th a t  n ine 
(47%) of th e  headache su b je c ts  ex h ib ited  l e s s  than  10 p e rcen t o f an 
EIG in crease  from no-headache t o  headache. Hie remaining te n  
s u b je c ts  (52%) a l l  experienced EIG in c reases  from no-headache to  
headache rep resen tin g  a  60 p ercen t o r  more change. Hie d is t r ib u t io n  
o f EIG change sco res  i s  rep resen ted  g ra p h ic a lly  in  F igure 1 . Based 
on t h i s  d is t r ib u t io n ,  su b je c ts  w ith  a  change score  ( ra tio )  o f more 
than  1.50 were assigned  t o  group 1 , those  w ith  a  sco re  o f 1 .10  or 
l e s s  were assigned t o  group 2 .
Paper and. P en c il Measures (see Appendix a ) .
One tim e m easures. S ub jec ts  were g iven  th e  I l ln e s s  Behavior 
Inventory  (Turkat & Pettegrew , 1983) and th e  H ealth  Locus o f Control 
{W allston, W allston, Kaplan & Maides, 1976) t o  r e f l e c t  d if f e re n t  
a sp e c ts  o f  i l ln e s s  behavior and b e l ie f s .
The I l ln e s s  Behavior Inventory (IBI) i s  a  re c e n tly  developed 
20 item  s e lf - r e p o r t  s c a le  designed to  a s se s s  over behavior 
performed by an in d iv id u a l which in d ic a te s  he o r she i s  
p h y s ic a lly  i l l  o r in  p hysica l d iscom fort. While norm ative d a ta  
a re  y e t  l im ite d , th e  au tho rs  re p o r t  mean sco res  o f 72.5 fo r  
d ia b e tic  p a t ie n ts  lab e led  as  high i l ln e s s  behavior p a t ie n ts  and 
53.7 fo r  low i l ln e s s  behavior p a t ie n ts .  The H ealth  Locus o f 
Control (HLC) i s  an 11 item  sc a le  designed to  a s se s s  th e  e x te n t 
t o  vhich in d iv id u a ls  perce ive  t h e i r  p hysica l h e a lth  as  being 











Figure 1. Frequency distribution of no-headache to headache EMG ratios.
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th e  sc o re , th e  more ex te rn a l o n e 's  h e a lth  lo cu s  o f c o n tro l. In  
normal c o n tro ls ,  mean scores have been repo rted  between 33 and 
36, w hile  an average sco re  around 40 has been obtained w ith  medical 
o u tp a tie n ts .
Bi-weekly m easures. A ll su b je c ts  were req u ired  to  com plete th e  
Zung S e lf-R a tin g  Scale (Zung, 1972) and th e  S ta te -T ra i t  Anxiety 
Inventory , Form X-2 {Spielberger, Gorsuch & Ludiene, 1970) every two 
weeks in  o rder to  a s se s s  le v e ls  o f depression  and an x ie ty .
The Zung i s  a  s e lf - r e p o r t  depression  inven tory  fo r  which 
considerab le  v a l id i ty  has been documented {Schaefer e t  a l . ,
1985). Scores c£ 50 or l e s s  a r e  considered norm al, w hile m ild 
depression  i s  in d ica ted  by scores o f 50 o r le s s ,  moderate 
depression  by 60 to  69, and severe  depression  by sco res  over 70 
(Gabrys & P e te rs ,  1985). The S ta te  T ra i t  Anxiety Inventory 
(STAI), form X-2, i s  a  measure of t r a i t  an x ie ty  in  widespread 
use . For working a d u l ts ,  mean scores o f 34 (SD = 9) a re  
rep o rted . In  general medical and su rg ic a l p a t ie n ts ,  those  
w ithout p sy c h ia tr ic  com plications o b ta in  a  mean sco re  of 41 (SD =
1 2 .5 ) , v h ile  th e  mean sco re  f o r  p a t ie n ts  id e n t i f ie d  as  having 
p s y c h ia tr ic  com plications i s  about 44 (SD = 1 4 .1 ) .
D aily  m easures. S ub jects  completed a  d a ily  headache record  
designed to  m onitor headache frequency, in te n s i ty  and d u ra tio n , a s  w e ll 
as degree o f in c a p a c ita tio n .
Physiological Measures and Apparatus
A ll psychophysiological measures were recorded from a  G rass 
Model 7 Polygraph. Measures o f h e a r t  r a t e ,  galvan ic  sk in
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conductance, sk in  tem perature , cep h a lic  vasomotor response, and 
f r o n ta l i s  and temporal EIG were ob tained  during a  lab o ra to ry  
sess io n . Both b asa l and ph asic  a c t iv i ty  were assessed  fo r  a l l  
su b je c ts  in  th e  absence o f headache. In  a d d itio n , f o r  headache 
su b je c ts , b asa l f r o n ta l i s  EIG a c t iv i ty  was recorded in  a  second 
lab o ra to ry  se ss io n , during  a  headache.
EM3. To reco rd  forehead EIG, a  16 m il lime t e r  a c tiv e  e lec tro d e  
was p laced  2 .5  cen tim eters above each eyebrow and cen te red  over 
th e  p u p il (LippaLd, 1967; W illiam son, E pstein  & Lombardo, 1980).
In  record ing  temporal EIG, two four m illim e te r e le c tro d es  were 
v e r t ic a l ly  aligned  on th e  r ig h t  tem p o ra lis  m uscle, which was 
lo ca ted  by p a lp a tin g  th e  muscle tensed  by th e  su b je c t. A ll sk in  
su rfaces  were f i r s t  cleaned w ith  iso p ro jy l a lcohol and l ig h t ly  
abraded. Beckman s i lv e r / s i lv e r  ch lo rid e  (Ag/AgCl) e le c tro d e s  
f i l l e d  w ith  Beckman e le c tro ly te  p a s te  were used to  d e tec t EIG. 
E lectrode re s is ta n c e  was checked to  ensure  i t  was belcw 10 Kohms; 
when read ings exceeded 10 kchms, e le c tro d e s  were rea ttach ed . 
A c tiv ity  was measured a t  both  s i t e s  by G rass model 7P3 p re ­
a m p lif ie rs , s e t  on in te g ra to r  mode. An in teg ra te d  EIG reading 
expressed in  m icro v o lts  was obtained  by measuring th e  s iz e  o f pen 
d e f le c tio n s  from b ase lin e , every te n  seconds.
Blood Volune P ulse  (BVP). Cephalic p u lse  am plitude was 
measured w ith  a  G rass PT3L-S p h o to e le c tr ic  plethysinograph sensor 
p laced over th e  s u p e r f ic ia l  a r te ry  o f th e  l e f t  tem ple. The sensor 
was a ttach ed  w ith  a  Beckman e lec tro d e  c o l la r .  The p h o to ce ll was 
d ire c ted  t o  a  G rass 7Pl p re -am p lif ie r  a t  a  s e t t in g  of TC 0 .8 . Pulse
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am plitude was measured in  m illim e te rs  by th e  d e f le c tio n s  o f th e  pen 
from peak t o  trough . Three p u lse s  were sampled every 10 seconds.
G alvanic sk in  re s is ta n c e  (GSR). Skin re s is ta n c e  was measured 
a t  th e  th en ar and hypo thenar eminences o f th e  palm on th e  non- 
dominant hand. Skin su rfac e s  were cleaned  w ith  isopropyl a lcoho l. 
Beckman Ag/AgCl 16 m illim e te rs  w ere th e n  p laced . Skin re s is ta n c e  
was recorded from a  G rass 7Pl p re -a n tp lif ie r  w ith  inpu t s e t  a t  EGR 
and s e n s i t iv i ty  a t  0 .5  Mv/cm. Skin re s is ta n c e  was expressed as  th e  
mean in  micro ohms of pen tra c in g s ,  sampled every 10 seconds. I t  was 
th en  converted to  sk in  conductance, by th e  form ula (H asse tt, 1978): 
Conductance (mhos) = 1 /  R esistance (chms).
Skin temp e ra tu re  (ST). F inger sk in  tem perature was measured 
v i a  a  Cyborg YSI s e r ie s  th e rm is to r a ttach ed  t o  th e  d i s t a l  phalanx of 
th e  index f in g e r  on th e  non-dan in an t hand. The th e rm is to r was 
connected t o  a  G rass  7Pl p re -a m p lif ie r  s e t  a t  PGR. Temperature 
read in g s, in  degrees C elc iu s, were obtained  from th e  pen tra c in g s ,  
a t  10 second in te rv a ls
H eart R ate (HR). H eart r a t e  was measured w ith  Beckman Ag/flgCl 
16 m illim e te r e le c tro d e s  ap p lied  in  a  s tandard  le a d  I  placem ent 
(H asse tt, 1978). Che e lec tro d e  was placed  on th e  dominant forearm  
w hile th e  o th e r  was p o s itio n ed  on th e  non-dominant forearm . Both 
e lec tro d es  were a tta c h e d  on th e  v e n tra l su rfa ce  of th e  forearm , 5 
cen tim eters below th e  j  o in t .  Skin su rfaces  were cleaned  and 
l ig h t ly  abraded. E lec trodes le d  to  a  G rass model 7P4 tachograph, 
from which h e a r t  r a t e  in  b e a ts  p e r  m inute was ob ta ined  by 
counting th e  nunber of pen d e fle c tio n s  (R waves). Every o th e r
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te n  second in te rv a l  was sampled in  t h i s  manner.
Procedure
The p re se n t s tu d y  involved fo u r weeks o f  se lf-m on ito ring  by a l l  
su b je c ts . During t h i s  perio d  o f tim e , su b je c ts  repo rted  to  th e  
headache c l i n i c  on a  bi-w eekly b a s is .
F i r s t  v i s i t . During th e  f i r s t  se ss io n , su b je c ts  signed an 
informed consent form. S ub jec ts  were a ls o  adm in istered  th e  S ta te -  
T r a i t  Inventory  (STAI), th e  Zung and th e  I l ln e s s  Behavior Inventory  
( IB I) . They were th e n  supp lied  w ith  th e  necessary  forms fo r  and 
in s tru c te d  in  th e  d a ily  m onitoring procedures. In  ad d itio n , 
headache s u b je c ts  rece ived  in s tru c t io n s  fo r  th e  psycho- 
p h y sio lo g ica l record ing  sess io n s  (see below), t o  be conducted both 
during a  headache and in  th e  absence o f headache. The o rd er o f 
th e se  two se ss io n s  was counterbalanced fo r  a l l  s u b je c ts .  C ontro ls 
were on ly  scheduled fo r  th e  s t r e s s  se ss io n .
Second v i s i t . During th e  second v i s i t ,  re sea rch  p a r t ic ip a n ts  
re tu rn ed  w ith  t h e i r  home records f o r  th e  f i r s t  weeks. Any e r ro rs  o r  
m isunderstandings in  th e  se lf-m o n ito rin g  procedures were c la r i f i e d  
a t  t h i s  tim e. S u b jec ts  were a ls o  adm in istered  th e  Zung, STAI, and 
th e  H ealth  Locus of Control (HLC) du rin g  th i s  sess io n .
Third v i s i t .  At th e  end o f th e  fo u rth  week o f  se lf-m o n ito rin g , 
s u b je c ts  came in  fo r  t h e i r  th i r d  v i s i t .  At t h i s  tim e, t h ^  
completed th e  Zung and STAI.
Laboratory se ss io n s . In  a d d itio n  to  th e  bi-w eekly se ss io n s , 
su b je c ts  a ls o  p resen ted  fo r  psychophysiological reco rd in g s. For th e  
record ing  oriLy (headache) se ss io n , headache su b je c ts  were n o t i f ie d
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to  co n tac t th e  c l i n i c  during  t h e i r  nex t headache o f a t  l e a s t  
moderate in te n s i ty  (a 5 o r  more on a  s c a le  from 0 to  10). Upon 
c a l l in g ,  th ey  were in s tru c te d  to  re p o rt  t o  th e  la b  w ith in  two hours 
o f th e  o n se t o f th e  headache w ithou t tak in g  any m edication fo r  th e  
p a in . During t h i s  v i s i t ,  s u b je c ts  were sea ted  in  a  com fortable 
c h a ir  in  a  roan kep t a t  co n s ta n t tem perature and insuLated from 
extraneous n o ise s . E lec trodes were then  p laced . Fallowing a  te n  
minute a d ap ta tio n  p e rio d , f iv e  m inutes of r e s t in g  EH3 were recorded.
For th e  s t r e s s  (non headache) se ss io n , headache su b je c ts  were 
in s tru c te d  to  reschedule i f  th ey  were experiencing a  headache (or 
more than  a  m ild  headache, i . e . , a  1 or 2 on a  te n  p o in t s c a le ,  fo r  
su b je c ts  w ith  co n stan t head pain) a t  th e  appointed tim e. Upon 
a r r iv a l ,  s u b je c ts  were sea ted  and e le c tro d es  were placed  by two 
exam iners. Boom co n d itio n s  remained th e  same a s  during th e  o th e r  
la b  sess io n . An ad ap ta tio n  period  of 10 m inutes was allowed during  
which tim e th e  s u b je c ts  were in s tru c te d  t o  s i t  q u ie t ly  w ith  t h e i r  
eyes open and t o  re la x . The n ex t f iv e  m inutes c o n s titu te d  the 
b a se lin e . Two s tr e s s o r  co n d itio n s  were then  adm inistered 
consecu tive ly , th e  f i r s t  o f vfrich was followed by a  f iv e  m inute 
re tu rn  to  b a se lin e . S tre sso rs  were counterbalanced to  c o n tro l fo r  
o rder e f f e c ts .
One o f  th e  s t r e s s  t e s t s  was th e  12 m inute tape-recorded  Quiz 
E lectrocardiogram  (Schif f e r ,  H artley , SchuLman & Abel man, 1976).
T his t e s t  c o n s is ts  o f  a  s e r ie s  o f 35 q u es tio n s  o f increasing  
d i f f i c u l ty .  The Quiz was presen ted  t o  th e  su b je c ts  as  a  t e s t  of 
in te l le c tu a l  cap ac ity . Subj e c ts  were asked t o  w r ite  t h e i r
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responses on an answer sh e e t, in  o rd e r t o  e lim in a te  movement 
a r t i f a c t s  in  th e  tem poral EM3 and BVP measures th a t  might r e s u l t  
from answering o r a l ly .
The second s tr e s s o r  co n s is ted  of a  two minute imagined 
s t r e s s f u l  scene. t t i i s  scene was defined  as one having re c e n tly  
occurred fo r  th e  su b je c t and was determ ined b efo re  th e  beginning of 
th e  se ss io n . At th e  end of th e  se ss io n , su b je c ts  were th en  asked to  
r a t e  th e  c l a r i t y  w ith  which they  were ab le  to  v is u a liz e  th e  scene. 
They were a lso  asked t o  r a t e  th e  s tre s s fu ln e s s  of both th e  Quiz and 
th e  imagined s t r e s s o r ,  on a  0 t o  10 p o in t s c a le .  The mean c l a r i ty  
r a t in g  fo r  th e  imagined s tr e s s o r  was 6 .5 7 ; mean s tre s s fu ln e s s  
ra tin g s  fo r  th e  imagined scene and th e  Quiz w ere 4.64 and 4.81 
re sp e c tiv e ly .
RESULTS
M anipulation check. An a ttem p t was made t o  v a l i& te  th e  
m eaningfulness o f  a ss ig n in g  headache s u b je c ts  t o  group 1 v e rsu s  
group 2 based on  th e  EIG r a t i o  c u t t in g  s c o re  d esc rib ed  e a r l i e r .  A 
2 X 2  rep ea ted  measures ANOTA was computed on f ro n ta l  BIG,  w ith  
Group ( 1 v s  2) as  between f a c to r  and S ta te  (no-headache vs 
headache) a s  rep ea ted  m easures f a c to r .  T h is a n a ly s is  (see  Table 2) 
r e s u l te d  in  a  s ig n if ic a n t  main e f f e c t  f o r  & a te  (F=*8.666r p  <  .01) f 
in d ic a tin g  headache EIG was h ig h er than  non-headache le v e l s .  
However, a  s ig n i f ic a n t  Group X S ta te  in te ra c t io n  (Figure 2) showed 
th a t  o n ly  group 1 e x h ib ite d  EIG in c re a se s , w h ile  group 2 rev ea led  a  
non s ig n if ic a n t  tre n d  tow ard EIG red u c tio n  d u rin g  headache. P ost 
hoc comparisons (Tukey HSD) in d ic a te d  th e  groups w ere n o t 
s ig n i f ic a n t ly  d i f f e r e n t  from each  o th e r  d u rin g  e i th e r  th e  
headache o r  no-headache s t a t e  a lone  ( p < .0 5 ) .
Headache ffa ta . Measures o f headache in te n s i ty  (0 to  4) and 
d u ra tio n  (0 to  24 hours) w ere o b ta in ed  f o r  a l l  s u b je c ts  in  th e  
headache groups. An average d a ily  Headache S e v e r ity  Index was 
computed from th e se  v a lu es  based on th e  form ula:
Sun ( in te n s i ty  X D uration) /  T b ta l Days.
In  a d d itio n , a  headache d i s a b i l i t y  r a t in g  (1 t o  5 ; s e e  Appendix B 
f o r  a  d e sc r ip tio n  o f t h i s  r a t in g  sc a le )  was ob ta in ed  f o r  each 
s u b je c t .  These two headache a c t iv i ty  m easures w ere th e n  su b jec te d  




Summary table for repeated measures ANCVA of headache and non- 
heaftanhfj frp p ita H a  SSSL SSJL SEfiUPS 1  W i  JZU
Source of Variance SS df MS P Sig
Between S ubjects
Group .001 1 .001 .00 ns
W ithin C e lls 1342.770 17 78.986
W ithin S ub jec ts
S ta te 236.351 1 236.351 8.666 .009
Group X S ta te 442.239 1 442.289 16.217 .001


















M u ltiv a ria te  t e s t s  o f  s ig n ifican ce  on headache i n d i c t  aornas 
grouBS.
T e st name Value P Hypoth. d f E rro r df Sig
P i l l a i s .15952 1.51841 2 16 .249
H ote llings .18980 1.51841 2 16 .249
W ilk 's .84048 1.51841 2 16 .249
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th e  hypo thesis  th a t  no s ig n i f ic a n t  d iffe re n c e s  between groups 1 and 
2 e x i s t  on measures o f headache a c t iv i ty  (F -  1 .518 , p < .0 5 ) .
Psycholog ical d a ta . Averages f o r  each th e  Zung and th e  STAI 
over tim e were computed. A one-way MANCMA (with th re e  le v e ls :  
c o n tro ls , group 1 and group 2) was th en  performed on th ese  and the  
IBI and HLC sc o re s . The r e s u l t s  o f t h i s  a n a ly s is  (presen ted  in  
Table 4) rev ea led  a  s ig n if ic a n t  m u ltiv a r ia te  e f f e c t  fo r  
psychological measures ac ro ss  groups. In  a d d itio n , s ig n if ic a n t  
u n iv a r ia te  e f f e c ts  fo r  STAI, HLC and IBI sc o re s  were ob ta ined . 
D ifferences between group means were fu r th e r  analyzed u t i l i z in g  
TUkey's H onestly S ig n if ic a n t D ifference t e s t  (Tikey 1977) fo r  a  
p o s te r io r i  comparisons. R esu lts  from th e se  analyses appear in  Table 
5 . No two groups d if fe re d  from one ano ther on th e  Zung. However, 
th e  c o n tro l s tfc je c ts  had s ig n if ic a n t ly  lower STAI scores than e i th e r  
groups 1 o r 2 , who in  tu rn  d id  n o t d i f f e r  from one an o th er. On th e  
IB I, c o n tro ls  d if fe re d  s ig n if ic a n t ly  from group 2, w hile  th e  mean 
sco re  fo r  group 1 d id  n o t d i f f e r  from e i th e r  group 2 o r c o n tro ls . 
F in a lly , bo th  c o n tro ls  and group 1 had s ig n if ic a n t ly  h ig h er HLC 
sco res  th an  group 2 , b u t d id  n o t d i f f e r  from one ano ther.
S tre s s  d a ta . P hysio log ical r e a c t iv i ty  was assessed  a c ro ss  
groups f o r  a l l  phy sio lo g ica l m easures. The l a s t  two minutes o f each 
b ase lin e  perio d  were sco red , according t o  th e  sampling r a te s  
described  above, to  determ ine th e  p r e - s t r e s s  s c o re s . For th e  Quiz, 
th e  f i r s t  s ix  m inutes were scored  t o  rep re sen t th e  s t r e s s  sc o re .
For th e  imagined s t r e s s o r ,  th e  f i r s t  two m inutes c o n s titu te d  th e  
s t r e s s  sc o re .
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Table 4
M u ltiv a ria te  b e s ts  o f  s ig n if ic an ce  on psychological measures 
ac ro ss  groups.
T est name Value P Hypoth. d f E rro r d f S ig .
P i l l a i s .85744 4.12753 8 44 .001
H ote llings 2.10526 5.26315 8 44 .001
W ilk 's .27832 4.70155 8 44 .001
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Table 5






S ig . 
o f  F
Zung 32.4 42.8 41.7 2.950 .07
STAI 26.7 41.9 44.5 11.357 .001
IBI 38.5 52.4 64.2 5.825 .01
HLC 26.9 31.1 40.8 7.ff76 .001
Note: Means n o t jo in ed  by a  ru le  a r e  s ig n if ic a n t ly  d if f e r e n t  
(p < .0 5 )
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For each o f f iv e  p h y s io lo g ica l v a r ia b le s  ( f ro n ta l EMS, temporal 
EMU, HR, ST and SCL) one way ANCWAs were confuted to  d e te c t  any 
d iffe re n c e s  between groups a t  b a se lin e . The groups were found to  
d i f f e r  (.05 le v e l)  on b a se lin e  f r o n ta l i s  EMS. No o th e r  d iffe ren ce  
reached s ig n if ic a n c e . For four v a r ia b le s  (temporal EMS, HR, ST,
SCL), a  2 X 2 X 3 repeated  m easures, mixed e f f e c t s  ANCWA was th en  
ccnputed. Each MCNK had two w ith in  f a c to r s ,  C ondition ( i . e . ,  type 
of s tre s s o r :  imagined v s  quiz) and Time (b ase lin e  v s s t r e s s ) ,  and
one between f a c to r ,  Groups (con tro l vs  group 1 v s  group 2 ) . in  the  
case  o f f r o n ta l i s  EMS, a  2 X 2 X 3 ANCCWA was performed to  c o n tro l 
fo r  b ase lin e  d iffe re n c e s . For BVP a lo n e , a  2 X 3 (Condition by 
Group) repeated  measures ANCWA was computed. The Time fa c to r  was 
e lim inated , s in ce  change r a t io s  ( s t r e s s  /  p re -s tre s s )  were en te red  
in to  th e  a n a ly s is  r a th e r  than  a b so lu te  sco re s .
The ANC0VA on f r o n ta l i s  EMS re w a le d  a  s ig n if ic a n t  main e f f e c t  
fo r  Time (F=15.36, p < .0 0 1 ) and s ig n if ic a n t  Group X Time (F=3.194, 
p  .05) and Condition X Time (P=9.74, p < .0 0 5 )  in te ra c tio n s  (see 
Table 6 ) . The in te ra c t io n s  a re  p resen ted  in  g raph ic  form in  F igures 
3 and 4. S ig n if ic a n t f r o n ta l i s  EMS e lev a tio n s  were th u s  e l i c i t e d ,  
though th e se  were moderated by group membership and type o f s tr e s s o r  
independently . Simple main e f f e c ts  were te s te d  w ith  Tukey's HSD fo r  
th e  between f a c to r  and B o n fe rro n i's  £. s t a t i s t i c  (M ille r, 1966) f o r  
w ith in  f a c to rs .  Experinentw ise e r ro r  r a te  was h e ld  co n stan t a t  .05 
fo r  th e se  and a l l  o th e r p o s t hoc comparisons. Analyses o f means fo r  
th e  Group X Time in te ra c t io n  shewed th a t  only  th e  co n tro l group 
experienced s ig n if ic a n t  EMS in c reases  during s t r e s s .  L ikew ise,
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Table 6
Summary .tab le  f a n  repeated  measur.es. M X N h sm  f r o n t a l  EML.
Source of V aria tio n SS d f MS P Sig
Between S ubjects
Group 41.437 2 20.719 .069 ns
W ithin c e l l s 7179.467 24 299.144
W ithin S u b jec ts
Condition 773.571 1 773.571 2.728 n s
Group X Condition 529.641 2 264.821 .934 ns
W ithin C e lls 7090.387 24 283.615
Time 384.752 1 384.752 15.361 .001
Group X Tine 160.000 2 80.000 3.194 .058
W ithin C e lls 626.182 24 25.047
Tine X Condition 203.868 1 203.868 9.474 .005
Group X Tine X Condition 20.884 2 10.442 .485 n s














Figure 3. F ron ta lis  EMG: Group X Tim e in teraction
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in v e s tig a tio n  o f th e  C ondition X Tima in te ra c t io n  in d ica te d  th a t  
w hile th e  Quiz evoked s ig n if ic a n t  EM3 e le v a tio n s  from b a se lin e , 
changes during th e  Imagined scene were n o n -s ig n if ic a n t.
Furtherm ore, p r e - s t r e s s  (baseline) f r o n ta l i s  EM3 le v e ls  were 
equ iva len t across  s t r e s s o r s ;  hcwever, s t r e s s  sco res  fo r  th e  Quiz 
d if fe re d  s t a t i s t i c a l l y  from Image s t r e s s  sco res .
Tenporal Effi increased  s ig n if ic a n t ly  during  s t r e s s  as evidenced 
by a  s ig n if ic a n t  Time e f fe c t  (F=7.08, p < .0 1 ) .  R e a c tiv ity  v a r ie d , 
however, as  a  fu n c tio n  o f group. I b is  was in d ica ted  by a  
s ig n if ic a n t  Group X Time in te ra c t io n  (F=3.72, p < .0 4 ) .  R esu lts  
3?pear in  Table 7. T ests  o f sim ple main e f fe c ts  revealed  no 
s ig n if ic a n t  d iffe re n c e s  between means. As F igure  5 i l l u s t r a t e s ,  
members o f th e  c o n tro l group and group 1 tended t o  show ten p o ra l 
EMS in c reases  during s t r e s s ,  w hile  su b je c ts  in  group 2 ex h ib ited  
n o n -s ig n if ic a n t decreases.
A nalysis o f h e a r t  r a te  revealed  s ig n if ic a n t  e f f e c t s  f o r  Tims 
(P=47.03, p < .0 0 1 ) and Condition (F = 6 .3 2 ,p < .0 2 ), which were 
moderated by a  s ig n if ic a n t  Time X Condition in te ra c t io n  (F=28.46, 
p < .0 0 1 ) .  D ifferences between Groups on h e a r t  r a t e  approached 
s ig n if ic an ce  (F=3.15, p < .0 6 ) .  R esu lts  from th e se  analyses appear 
in  Table 8. The Time X Condition in te ra c t io n , dep ic ted  in  F igure 6, 
c l a r i f i e s  th e  Time and C ondition main e f f e c ts .  S tre s s  sco res  were 
always h ig h er than  b a se lin e  sc o re s . The s ig n if ic a n t  b ase lin e  t o  
s t r e s s  in c re a se s  observed during  th e  Quiz co n d itio n  were responsib le  
fo r  t h i s  e f f e c t .  Though pre-image sco res  tended t o  exceed pre-Quiz 
sco re s . Quiz s t r e s s  sco res  were more e lev a ted  than  Image s t r e s s  sco res .
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Table 7
Summary £ a t  repeated  measures flHC&k 511 tem poral 0G ..
Source o f V aria tio n SS df MS P Sig
Between Subjects
Group 1718.281 2 859.140 1.832 ns
W ithin c e l ls 11723.513 25 468.941
W ithin S ub jects
Condition 649.848 1 649.848 2.213 ns
Group X Condition 613.003 2 306.502 1.044 ns
W ithin C e lls 7342.000 25 293.705
Time 51.034 1 51.034 7.084 .013
Group X Time 53.524 2 26.762 3.715 .039
W ithin C e lls 180.101 25 7.204
Time X Condition 9.133 1 9.133 1.436 n s
Group X Time X Condition 22.887 2 11.443 1.799 n s
W ithin C ells 159.019 25 6.361
Figure 5. Temporal EMG: Group X Time in teraction .
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summary table fa t jagggafcsfl measures. MSZ& an heart. xaia.
Source o f V a ria tio n SS df MS F Sig
Between S u b jec ts
Group 2635.428 2 1317.714 3.149 .061
W ithin c e l l s 10042.739 25 418.447
W ithin S u b jec ts
C ondition 124.592 1 124.592 6.317 .019
Group X C ondition 32.537 2 16.269 .825 n s
W ith in  C e lls 473.370 24 19.729
Time 1121.332 1 1121.332 47.026 .001
Group X Time 44.227 2 22.114 .927 n s
W ithin C e lls 572.273 24 23.845
Time X C ondition 542.258 1 542.258 28.457 .001
Group X Time X C ondition 74.241 2 37.121 1.948 n s
W ithin C e lls 457.333 24 19.056
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D ig ita l sk in  tem perature tended to  decrease  during  s t r e s s ,  as  a  
s ig n if ic a n t  main e f fe c t  was ob tained  fo r  Time (F=13.01, p < .0 0 1 ) . 
This decrease was more pronounced fo r  th e  Quiz a s  in d ica ted  by a  
s ig n if ic a n t  Time X Condition in te ra c t io n  (F=6.56, p < .0 2 ) . A 
p o s te r io r i  comparisons in d ica ted  Quiz sco res  exceeded Image 
sco re s , re g a rd le ss  o f Time. However, s ig n if ic a n t  d ecranen ts  in  
sk in  tem perature, during  s t r e s s ,  were obtained  only  fo r  th e  Quiz. 
These r e s u l t s  a r e  rep resen ted  in  Table 9 and F igure 7 .
A nalysis o f BVP revealed  no r e l ia b le  changes across Conditions 
o r Groups (Table 10). Likew ise, SCL d id  n o t vary  from b a se lin e  to  
s t r e s s  fo r  e i th e r  s t r e s s o r .  D ifferen ces between groups d id , 
however, approach s ig n if ic a n c e  (F=2.89, p < .0 7 4 ) .  R esu lts  o f  
analyses on SCL appear in  Table 11.
F in a lly , a  D iscrim inant a n a ly s is  w ith  backward stepw ise 
so lu tio n  was conducted. In  t h i s  type of a n a ly s is ,  a l l  v a r ia b le s  
a re  en te red  provided they meet th e  mininum to le ra n c e  le v e l 
(.001). v a r ia b le s  in  th e  equation a r e  then te s te d  fo r  removal on 
th e  b a s is  o f  t h e i r  p a r t i a l  £  v a lu es . Values of 1 .0  were used fo r  
F - to -e n te r  and F-to-rem ove. The f in a l  equation  adopted i s  th a t  
which minimizes th e  overal W ilk 's  lambda.
Change sco res from b a se lin e  (averaged over both  b ase lin es) 
to  s t r e s s  (averaged over both s tre s so rs )  fo r  f ro n ta l  and tem poral 
EMS, HR, SQL and S I were en te red  a s  independent v a r ia b le s .  The 
f in a l  so lu tio n  re ta in e d  tem poral EMS, SCL and HR. Due t o  th e  
r e s t r ic te d  sample s iz e ,  th e  f in a l  W ilks' lambda was ad ju sted  fo r  
d irinkage by th e  formula (Cohen & Cohen, 1983):
57
Table 9
Summary ta b le  fo r  rep ea ted  measures. ANOTR on d ig i t a l  akin 
tem perature.
Source of V aria tio n SS d f MS P Sig
Between S ub jects
Group 429.778 2 214.889 1.063 n s
W ithin c e l l s 5054.051 25 202.162
W ithin S ub jects
Condition 184.937 1 184.937 1.118 n s
Group X Condition 433.141 2 216.570 1.309 ns
W ithin C e lls 4136.709 25 165.468
Time 10.988 1 10.988 13.008 .001
Group X Time .834 2 .417 .494 n s
W ithin C e lls 21.119 25 .845
Time X Condition 4.998 1 4.998 6.558 .017
Group X Time X Condition .511 2 .255 .335 ns
W ithin C e lls 19.054 25 .762
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Table 10
fiumnag. ta b le  f o r  isBsafcsfl msag.nr.gg MCMft a n  b lood volume p i i s a .
Source of V aria tio n SS d f MS F Sig
Between S ubjects
Group .392 2 .196 .917 ns
W ithin c e l ls 5.343 25 .214
W ithin S ub jec ts
Condition .142 1 .142 .875 ns
Group X Condition .216 2 .665 .665 ns
W ithin C e lls 4.053 25 .162
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Table 11
Summary tgklg . f o r  repeated  measures ANCffft a n  s ltin  gonausfaanse.*
Source of V aria tio n SS df MS P Sig
Between S ubjects
Group .006 2 .003 2.893 .074
W ithin c e l l s .026 25 .001
W ithin Subj e c ts i
C ondition .000 1 .000 .205 n s
Group X Condition .000 2 .000 .156 n s
W ithin C ells .005 25 .000
Time .000 1 .000 .167 ns
Group X Time .001 2 .000 1.409 ns
W ithin C e lls .005 25 .000
Time X Condition .000 1 .000 .544 n s
Group X Time X Condition .001 2 .000 1.539 n s
W ithin C e lls .005 25 .000
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R = 1 -  {(1 -  R )n -  1 /n  -  k -  1} 
where R = 1 -  lambda. The re su lt in g  W ilks' lambda was .5699 
(p<.02), in d ic a tin g  th a t  43.01 p e rcen t o f  th e  variance in  group 
memberdiip could be accounted fo r  by th re e  p h y sio lo g ica l r e a c t iv i ty  
v a r ia b le s : tem poral EMS, HR and SCL. D iscrim inant fu n c tio n
c o e f f ic ie n ts  and mean d isc rim in an t sc o re s  on th e  fu n c tio n s  fo r  
each group a r e  p resen ted  in  Tables 12 and 13. Moreover, th e  two 
canonical d isc rim in an t fu n c tio n s  derived in  t h i s  a n a ly s is  
re su lte d  in  70.37 p e rcen t a cc u ra te  p re d ic tio n  o f group 
memberdiip, as  in d ica ted  in  th e  c la s s i f ic a t io n  ta b le  (Table 14).
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Table 12
S tandardized canonical d isc rim in an t fu n c tio n  c o e f f ic ie n ts  fo r  
v a r ia b le s  retained i n  ih e  f in a l  equation .
V ariab le Function 1 Function 2
EK3 (temporal) .91244 .16361
H eart R ate -.59388 .77239
Skin Conductance -.07911 .96293
Table 13
Canonical d iscrim in an t fu n c tio n s  evalua ted  a t  grflHP means.





C la s s if ic a tio n  re s .u lts  fl.Offl d isc rim in an t a n a ly s is .
Actual group number of cases 1
Group
2 3
Group 1 10 8 0 2
80% 0% 20%
Group 2 8 2 4 2
25% 50% 25%
Control 9 2 0 7
22% 0% 78%
P ercen t o f cases c o r re c t ly  c la s s i f ie d :  70.37%
DISCUSSION
R esu lts  from th e  analyses o f  th e  EfC d a ta  a c ro ss  headache and 
non-headache s t a t e s  would support th e  underly ing  assumption o f  the  
p re se n t s tudy , namely th a t  a t  l e a s t  two d i s t i n c t  subgroups a re  
engulfed in  th e  general muscle co n tra c tio n  or te n s io n  headache 
ca teg o ry . Indeed, su b je c ts  were s o r te d  in to  those  showing a t  l e a s t  
60 p ercen t in crease  in  EM3 from no-headache b ase lin e  t o  headache 
(group 1) and those  shewing no such changes ( i . e . , l e s s  than  10% 
increm ents) based on v is u a l  in sp ec tio n  o f th e  ch ta . S t a t i s t i c a l  
analyses supported t h i s  d is c t in c t io n ,  s in ce  oriLy group 1 showed 
s ig n if ic a n t  in c re a se s . As expected, th e  groups could n o t  be 
d is tin g u ish ed  from one ano ther on th e  b a s is  o f e i th e r  no-headache or 
headache EM3 alone . R esu lts  a lso  in d ica ted  th a t  headache Etc 
increm ents fo r  group 1 were s u f f ic ie n t ly  pronounced t o  cause a  
s ig n if ic a n t  d iffe re n c e  between headache and non-headache EM3 le v e ls  
when bo th  groups were co llap sed , even though group 2 a c tu a l ly  
dem onstrated a  tre n d  toward lessened  EMS during  headache.
Considered in  l ig h t  of o th e r  research  re p o r ts ,  th e se  
observations h e lp  t o  c l a r i f y  co n tra d ic to ry  f in d in g s . While c e r ta in  
in v e s tig a to rs  have docuaented h ig h er EK3 le v e ls  during headache fo r  
te n s io n  headache su b je c ts  (Haynes e t  a l . ,  1983), o th e rs  have found 
e i th e r  no d iffe re n c e s  (P h ilip s , 1977a) o r  even decreases (M artin &
Ife thews, 1978). In  th e  p re sen t s tu d y , one group c le a r ly  
dem onstrating in c rea se s  during headache was d is tin g u ish ed  from
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another which shewed d ec reases. The ex is ten ce  o f th e se  two 
subgroups would ex p la in  th e  g re a t  in trag ro u p  v a r ia b i l i ty  in  EMS 
a c t iv i ty  rep o rted  by o th e rs  (Bakal & Kaganov, 1977; E pste in  e t  a l . , 
1978). I t  could be t h a t ,  due t o  th e  r e s t r i c te d  sairple s iz e s  
rep o rted , th e  percentage o f s u b je c ts  w ith  th e  expected EM3 
e le v a tio n s  during  headache v a r ie s  from study  to  study  and thereby 
r e s u l t s  in  c o n f lic tin g  f in d in g s .
In  sun, th e se  fin d in g s  p o in t to  th e  need to  con sid e r EMS le v e ls  
during  headache and non-headache s ta t e s  in  com bination, r a th e r  than 
re ly in g  on a  s in g le  assessm ent, l h i s  s tu d y  d i f f e r s  from previous 
a ttem pts t o  id e n t i fy  a  subgroup o f 'tru e*  muscle c o n trac tio n  
s u b je c ts ,  w ith  EMS pathology, in  th a t  those  have depended on a 
headache EMS reading a lo n e , w ith  no regard  fo r  i n i t i a l  headache f r e e  
le v e ls  (Haber e t  a l . ,  1985; P h il ip s  & H unter, 1981).
Turning t o  th e  headache d ia ry  d a ta , r e s u l t s  supported th e  
hypothesis th a t  groups 1 and 2 would n o t  d i f f e r  in  term s o f headache 
a c t iv i ty .  In  f a c t ,  no d iffe re n c e s  were ob tained  on a  headache index 
combining frequency, in te n s i ty  and d u ra tio n , thereby  dem onstrating 
th a t  d iffe re n c e s  observed between th e  groups on o th e r  m easures, 
whether physio log ica l o r p sy ch o lo g ica l, could n o t be a t t r ib u te d  t o  
d if f e r in g  headache s e v e r i ty .  Hie hypo thesis  t h a t  group 2 would 
re p o rt  headaches as  more in c a p a c ita tin g , on th e  o th e r  hand, was n o t 
supported by th e  p re sen t d a ta . This f a i lu r e  t o  document such a 
d iffe ren ce  m ight be accounted fo r  by (a) th e  r e s t r i c t e d  range of 
p o ss ib le  sco res on th e  d i s a b i l i ty  ra tin g  s c a le  (0 t o  5) and /o r (b) 
th e  in c lu sio n  o f o p e ra tio n a liz ed  d e sc rip to rs  fo r  th e  r a t in g  s c a le
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(c f . Appendix B ), which allowed l i t t l e  roan fo r  a  su b je c tiv e  
ev a lu a tio n  o f  o n e 's  headache.
Psychological t e s t  sco res  were p re d ic te d  t o  d isc rim in a te  among 
th e  groups, w ith  group 1 p resen tin g  as  th e  more s im ila r  to  c o n tro ls .  
This hypothesis was la rg e ly  supported , w ith  th e  exception  of 
measures o f an x ie ty  and d ep ressio n . None o f th e  groups d if f e re d  in  
le v e ls  o f s e lf - re p o r te d  depression . T his f in d in g  has  been rep o rted  
by o th e rs , who compared te n s io n  headache s u b je c ts  t o  c o n tro ls  
(Andrasik e t  a l . , 1982c; P r a t t  e t  a l . ,  1982). in  t h i s  absence of 
c l in ic a l ly  e lev a ted  depression  scores fo r  e i th e r  headache group, th e  
t r a d i t io n a l  view o f te n s io n  headache as  h ig h ly  asso c ia ted  w ith  
depression  was n o t conf ixmed.
This in v e s tig a tio n  lik ew ise  concurred w ith  o th e rs  in  ob ta in in g  
s ig n if ic a n t ly  h ig h er le v e ls  o f an x ie ty  in  te n s io n  headache s u f fe re r s  
a s  a  whole, reg a rd le ss  o f  subgroup membership (Andrasik e t  a l . ,  
1982c; Andrasik & Holrcyd, 1980a; B laszcynski, 1984; P ra t t  e t  a l . ,  
1982). The absence o f d iffe re n c e s  between groups 1 and 2 i s  
analogous t o  th e  r e s u l t s  o f a  s tu d y  conducted by NalibaEf and 
co lleagues (N alibo ff, Cohen & Y ellen , 1982) w ith  a  chronic p a in  
popu la tion . These in v e s tig a to rs  were unable t o  d i f f e r e n t ia te  
p a t ie n ts  w ith  an o rgan ic  b a s is  to  t h e i r  p a in  from those  w ith  
fu n c tio n a l e tio lo g y  on in d ic e s  o f psychopathology. This would 
suggest th a t  p a in , re g a rd le ss  o f  i t s  o r ig in ,  i s  a s so c ia ted  w ith  
e levated  psycho log ica l t e s t  s c o re s , including  an x ie ty .
D ifferences between th e  groups on measures o f i l l n e s s  behavior 
and h e a lth  b e l ie f s  follow ed th e  hypothesized p a tte rn . On th e  IB I,
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group 2 d if f e re d  s ig n if ic a n t ly  from c o n tro ls ,  w ith  group 1 f a l l in g  
in  between. The IBI was developed t o  id e n t i fy  p a t ie n ts  w ith  
excessive  o r  in ap p ro p ria te  i l l n e s s  behav io r; sco res  on th e  sc a le  
c o r re la te  p o s it iv e ly  w ith  m edical ex p en d itu res, frequency of 
m edical u t i l i z a t io n ,  number o f days in  th e  h o s p ita l ,  and o th e r 
s im ila r  in d ice s  (Turkat & Pettegrew , 1983). th e re fo re , when 
compared t o  no headadie c o n tro ls , i t  appears th a t  su b je c ts  who f a i l  
t o  e x h ib it  th e  expected EM3 e le v a tio n s  during headache c o n s t i tu te  a  
group of in d iv id u a ls  prone toward exaggeration  o f and overreac tion  
to  ph y sica l symptoms. As such, th e se  p a t ie n ts  would be expected t o  
be more su sc e p tib le  to  seconchry g a in  fo r  pain  behavior. Tension 
headache su b je c ts  w ith  th e  expected 'm uscle c o n tra c tio n ' 
pathophysiology, on th e  o th e r  hand, do n o t respond to  i l ln e s s  any 
d i f f e r e n t ly  th an  hea lth y  c o n tro ls , in  s p i t e  o f su ffe r in g  w ith  
ch ron ic , re c u rre n t head p a in .
R esu lts  w ith  th e  HLC a re  even more s t r ik in g .  C ontro ls and 
group 1 had eq u iv a len t means, vhich were s ig n if ic a n t ly  lower than 
mean sco res  fo r  group 2 . In  o th e r  w ords, members o f th e  l a t t e r  group 
tended t o  a t t r ib u te  th e i r  i l ln e s s  and p hysica l symptoms t o  ex te rn a l 
f a c to r s ,  such a s  chance o r  powerful o th e rs . This f in d in g  i s  
notew orthy in  th a t  previous s tu d ie s  have n o t found te n s io n  headadie 
s u ffe re rs  a s  a  group t o  d i f f e r  from c o n tro ls  in  term s o f h e a lth  
locus of co n tro l (Andrasik e t  a l . ,  1982c; P r a t t  e t  a l . ,  1982).
Changes on th i s  dimension, though, have been c o r re la te d  w ith  
improvement du ring  biofeedback trea tm en t (Holroyd e t  a l . ,  1984).
Thus, d i f f e r e n t ia t io n  o f  two subgroups o f te n s io n  headache
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s u ffe re r s  w ith  s ig n i f ic a n t ly  d i f f e r e n t  HLC sco res  may have d i r e c t  
im p lica tio n s  fo r  trea tm en t outcome and /o r recommendations regarding 
optim al trea tm en t m odality . Indeed, a  nunber o f s tu d ie s  have 
emerged which would suggest t h a t  in te rn a l ly  o r ie n te d  su b je c ts  
respond b e t te r  t o  p rog ressive  re la x a tio n  than  e x te rn a ls  (Lewis, 
B iglan & S teinbock, 1978), w h ile  th e  l a t t e r  le a m  Effi biofeedback 
more q u ick ly  (Prager-D ecker, 1978). F ac to rs  accounting fo r  such 
d iffe re n c e s  may include th e  f a c t  th a t  biofeedback prov ides ex te rn a l 
cues and, th e re fo re , would be more appealing t o  e x te rn a lly  o rien ted  
s u b je c ts . On th e  o th e r  hand, i t  may be th a t  p a t ie n ts  w ith  a  
'psychogenic1 p r o f i le  a re  more responsive to  th e  placebo e f fe c t  
a sso c ia te d  w ith  th e  'h igh-tech*  asp ec t o f biofeedback trea tm en t. 
F u rth er re sea rch  i s  needed t o  answer th e se  q u es tio n s .
The d e lin e a tio n  o f psychological d iffe re n c e s  among c o n tro ls , 
te n s io n  headache s u f fe re r s  w ith  r a is e d  headache EM3 durin g  headache 
and p a t ie n ts  w ithout th e se  increm ents i s  remarkable in  t h a t  th e  
c r i te r io n  used fo r  group assignment (EHG r a t io )  i s  n o t i t s e l f  a  
psychological dimension. Moreover, th e  o n ly  o th e r rep o rted  study  
which attem pted  t o  id e n tify  te n s io n  headache subgroups in  a  s im ila r  
manner (Haber e t  a l . ,  1985) f a i le d  to  n o te  any psychological 
d iffe re n c es  (on th e  MMPI) between groups, even though one group was 
la b e le d  a  'psychogenic pain* group. Thus, in  an a re a  where 
d isc rep an t r e s u l t s  abound, th e  id e n t i f ic a t io n  o f p h y s io lo g ica lly  
d i s t in c t  su b se ts  o f  te n s io n  headache s u f fe re r s  w ith  meaningful 
psycho log ica l d iffe re n c e s  i s  p a r t ic u la r ly  encouraging. I t  would 
seem th a t  a  subgroup does e x i s t  w ith  no evidence o f abnormal muscle
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a c t iv i ty  during headache, showing a  psychological p r o f i le  in d ic a tiv e  
of excessive  i l l n e s s  behavior and ex te rn a l lo cu s  o f co n tro l fo r  
h e a lth , along w ith  an x ie ty . This c l in ic a l  p ic tu re  would be 
concordant w ith  a  DSM I I I  d iag n o sis  o f 1 psychogenic p a in  d is o r d e r . '
W ith re sp e c t to  psychophysio logical r e a c t iv i ty  t o  s t r e s s ,  
co n tra ry  to  th e  hypotheses, group 1 was n o t found to  e x h ib it  th e  
h ig h e s t le v e ls  o f r e a c t iv i ty .  N either was evidence o f muscular 
response stereoptypy obtained  f o r  e i th e r  headache group. In  f a c t ,  
main e f f e c ts  were n o t obtained on any s in g le  psychophyBiological 
measure. A d o s e  a n a ly s is  of th e  r e s u l t s  rev ea ls  a  nunber o f 
s im i la r i t ie s  t o ,  as  w ell a s  d isc rep an c ies  from, p rev ious f in d in g s .
With p a r t ic u la r  re sp ec t t o  f r o n ta l i s  and tem poral EM3, no 
s ig n if ic a n t  group d iffe ren c es  were ob tained . Considered to g e th e r , 
th e  groups revealed  increased  EM3 during s t r e s s .  However, an 
in te ra c tio n  e f f e c t  showed th a t ,  su rp r is in g ly , only  o o n trd s  
experienced s ig n if ic a n t  increm ents in  ( f ro n ta l is )  EtG. Group 1 
showed a  s im ila r ,  though non s ig n if ic a n t ,  p a tte rn  w hile group 2 
revealed  a  s l ig h t  decrease . This absence o f group d if fe re n c e s , 
w hile in  c o n tra s t  t o  a  number o f re p o r ts  (B ran tley , 1980; Cchen e t  
a l . ,  1983; P h il ip s ,  1977a, P h il ip s  & H unter, 1982), r e p l ic a te s  
r e s u l t s  o f previous re sea rch ers  (Andrasik e t  a l ,  1982a; F eu erste in  
e t  a l . ,  1982; Gannon e t  a l . ,  1981; M artin & Mathews, 1978; S u tton  & 
B e la r, 1982) who fa i le d  t o  d i f f e r e n t ia te  o o n trd s  and te n s io n  
headache s u b je c ts  w ith  re sp ec t t o  ENG r e a c t iv i ty  to  s t r e s s o r s .
In  f a c t ,  M artin and Mathews (1978) a lso  no ted  a  tendency fo r  
c o n tro ls  to  exceed headache s u b je c ts  in  phasic  EM3 changes.
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In  l ig h t  of t h i s  absence o f s ig n if ic a n t  group d if fe re n c e s , i t  
i s  p reca rio u s  t o  d iscu ss  d i s t i n c t  response p a t te rn s .  N evertheless, 
a  d e a r  tre n d  fo r  c o n tro ls  and group 1 to  show p a r a l le l  responses 
was no ted . Group 2 tended to  have h igher b a se lin e  le v e ls  w ith  
s l ig h t  decrements during  s t r e s s .  The absence of pronounced EM3 
r e a c t iv i ty  fo r  group 1 might be in te rp re te d  as  negating pathogenic 
s t r e s s  responsiveness as  an e t io lo g ic a l  mechanisn. However, a  
recen t study by Borgeat, Hade, E lie  and Larouche (1984) suggests  
th a t  te n s io n  headache su b je c ts  and headache f re e  in d iv id u a ls  do n o t 
d i f f e r  in  EM3 le v e ls  during r e s t  o r  vo lun tary  muscle c o n trac tio n . 
B ather, te n s io n  headache su b je c ts  simply show more pa in  s e n s i t iv i ty  
in  response to  su sta in ed  (voluntary) c o n tra c tio n s  o f sc a lp  m uscles. 
I n te re s t in g ly ,  th e  au tho rs  observed th e  presence o f a  subgroup of 
headache s u b je c ts  who w ere maximally s e n s i t iv e  t o  th e  c o n tra c tio n s , 
v h ile  o th e rs  f e l t  no discom fort. These (fata would f i t  w ith  th e  
d i f f e r e n t  response p a t te rn s  ob tained  fo r  groups 1 and 2 in  th e  
p re sen t s tu d y .
O ther psychophysiological v a r ia b le s  f a i le d  to  d is t in g u is h  
between groups a t  any p o in t .  For h e a r t r a t e ,  sk in  tem perature , 
f ro n ta l  and temporal EM3, th e  s t r e s s  co n d itio n s  re su lte d  in  
s ig n if ic a n t  changes. T herefo re , th e  m anipulation  was e f fe c tiv e  fo r  
a l l  m easures, om itting  sk in  conductance and p u lse  volume. Yet, 
s ig n if ic a n t  in te ra c tio n s  f o r  HR, f ro n ta l  EM3, and ST in d ica ted  the  
Quiz produced more marked responses a c ro ss  a l l  groups than th e  
imagined s t r e s s o r .
W hile groups were n o t  d if f e r e n t ia te d  a t  r e s t  o r  during s t r e s s
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on in d iv id u a l psychophysiological m easures, when th e se  were 
combined, a  c e r ta in  degree o f psycho jhysio log ical p a tte rn in g  
emerged. This was evidenced by th e  h igh  degree o f accuracy in  
c la s s i f ic a t io n  o f su b je c ts  (70.37%) based on th re e  combined 
v a r ia b le s : tem poral EMS, HR and SCL change sco re s . U nfortunately ,
th e se  ob tained  p a t te rn s  do n o t f i t  in to  any th e o re t ic a l  model fo r  
headache psychophysiology and a r e ,  th e re fo re , d i f f i c u l t  to  
in te r p r e t .
In  conclusion , th e  p re se n t study id e n t i f ie d  two subgroups o f 
te n s io n  headache p a t ie n ts ,  one w ith  EM3 increm ents from norheadache 
b a se lin e  to  headache, th e  o th e r  w ith o u t. These groups were 
u n d istin g u ish ab le  based on headache EM3 a lone , non-headache ETC 
a lo n e , headache index and headache d i s a b i l i ty  r a t in g s .  The groups 
tended t o  d i f f e r  in  term s of th e i r  EM3 s t r e s s  r e a c t iv i ty  p a t te rn s ,  
though n e i th e r  d if fe re d  from c o n tro ls . S ig n if ic a n t psycholog ical 
d iffe re n c e s  were documented between th e  groups, in d ic a tin g  th e  group 
w ithout headache EM3 pathology resembled a  psychogenic o r conversion 
headache ty p e .
The r e s u l t s  of t h i s  s tudy  a re  noteworthy in  th a t  they  a ffo rd  
some c la r i f i c a t io n  o f d isc rep an c ies  in  th e  te n s io n  headache 
psychological and psychophysiological l i t e r a t u r e  sim ultaneously .
In  a d d itio n , th ey  confirm  th e  idea  th a t  psychogenic/conversion type 
headaches a re  d i f f i c u l t  t o  d is tin g u is h  from muscle c o n tra c tio n  
headache and th e re fo re  commonly fused in to  one category . Though 
suggestive  o f d if fe r in g  e t io lo g ie s  f o r  th e se  two groups, th e  p re se n t 
in v e s tig a tio n  does n o t allow  d ir e c t  in v e s tig a tio n  o f pathogenic
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mechanisms. Based on th e  p re se n t f in d in g s , a  p la u s ib le  model would 
emphasize secondary g a in , cond ition ing  and modeling fa c to rs  as  
cau sa tiv e  fa c to rs  fo r  group 2 . For group 1 , pathophysio logic 
e le v a tio n s  in  EH3 may be involved in  headache o n se t. These 
e lev a tio n s  may re p re sen t responses t o  s t r e s s ,  which though n o t 
excessive  a re  accompanied w ith  an in creased  s e n s i t iv i ty  (as p e r 
Borgeat e t  a l ,  1984).
The p re se n t study  d id  n o t d i r e c t ly  address th e  e t io lo g ic a l  ro le  
EMI may p lay  in  headache, even fo r  th e  m usde c o n trac tio n  group 
(group 1 ) .  I t  has re c e n tly  been suggested th a t  BIG may siirp iy  be a 
c o r r d l a r y  o f headache o r a  consequent fa c to r  (P ick o ff,  1985; 
Ramirez, 1985). N evertheless, th e  p re se n t f in d in g s  a r e  provocative 
and would in d ic a te  a  need fo r  fu r th e r  ex p lo ra tio n  of th e se  two 
subgroups. P ick o ff (1985) may be r ig h t  in  suggesting  th a t  muscle 
co n trac tio n  i s  a  cause o f headache fo r  some, a  consequence fo r  
o th e r , and absen t fo r  s t i l l  o th e rs .
A number o f  l im ita tio n s  should be id e n t i f ie d .  F i r s t ,  c o n tro ls  
in  th e  p re sen t in v e s tig a tio n  were n o t  yoked ( i . e . ,  d id  n o t rece iv e  
two psychophysiological re co rd in g s). I t  would, however, be u sefu l 
t o  determ ine base r a te s  of c ro ss -se ss io n  ®G v a r i a b i l i ty  fo r  
headache f r e e  in d iv id u a ls . No-headache t o  headache changes fo r  
te n s io n  headache su b je c ts  should be examined in  l ig h t  o f th ese  base 
r a te s .  Second, on ly  tem poral and f ro n ta l  EJG were recorded; 
perhaps, o c c ip i ta l  and tra p e z iu s  n u sc le  should be sampled a s  w e ll.
To d a te , d a ta  on d i f f e r e n t  s i t e  record ings a re  mixed. Y et,
P r itc h a rd  and Wood (1983) have h ig h lig h te d  th e  danger o f re ly in g  on
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f r o n ta l i s  EM3 a lo n e .
A th i r d  problem concerns th e  f a c t  t h a t  group 2 tended to  have 
more e lev a ted  b ase lin e  EM3 le v e ls ,  although th i s  d iffe re n c e  was n o t 
s ig n if ic a n t .  An id e a l design  would p a r t i a l  out su b je c ts  w ith  
co n sta n tly  e levated  EM3 in to  a  t h i r d  group. Future re sea rch  i s  
needed to  determ ine how in d iv id u a ls  in  t h i s  category  m ight d i f f e r  
from th e  groups id e n t i f ie d  in  th e  p re sen t s tu d y . F in a lly , fu tu re  
s tu d ie s  should consider r e a c t iv i ty  both in  th e  absence of and during  
headache. Hie combination o f headache and s t r e s s  has been shown to  
be in p o rta n t by sev e ra l in v e s tig a to rs  (Hursey e t  a l . ,  1985;
Thcnpson e t  a l . ,  1984). E tio lo g ic a l im p lica tio n s  have y e t  to  be 
d e lin e a ted .
In  s p i te  o f th ese  l im ita t io n s ,  th e  f in d in g s  ob tained  in  t h i s  
e f f o r t  a r e  encouraging. F u tu re  re sea rch  i s  c le a r ly  in d ic a te d  and 
th e  p re se n t r e s u l t s  a r e  considered  ex p lo ra to ry . A r e la t iv e ly  new 
a re a  of emphasis in  te n s io n  headache re sea rch  has c e r ta in ly  been 
id e n t i f ie d  which may lead  t o  a  refinem ent o f both  d iag n o stic  
procedures as  w ell as su b je c t- to - tre a tm e n t m atching.
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APEENDIX A 
Paper and Pencil Measures
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Zung S elf-R ating  Scale 
Rate what p ro p o rtio n  o f th e  tim e you fe e l  th e  follow ing s ta to n e n ts  
d e p ic t you, using a  s c a le  from 1 to  4 where:
1 . A l i t t l e  o f th e  tim e
2 . Some o f th e  tim e
3 . A good p a r t  o f th e  tim e
4 . Most o f th e  tim e
1. I  f e e l  down-hearted and b lue 1 2 3 4
2. Morning i s  when I  f e e l  b es t 1 2 3 4
3. I  have cry ing  s p e l ls  o r  I  f e e l  l ik e  i t 1 2 3 4
4. I  have tro u b le  s leep ing  a t  n ig h t 1 2 3 4
5. I  e a t  a s  much as  I  used to 1 2 3 4
6. I  s t i l l  en joy  sex 1 2 3 4
7. I  n o tic e  th a t  I  am lo s in g  w eight 1 2 3 4
8. I  have tro u b le  w ith  co n s tip a tio n 1 2 3 4
9. My h e a r t b e a ts  f a s t e r  than usual 1 2 3 4
10. I  g e t t i r e d  fo r  no reason 1 2 3 4
11. My mind i s  a s  c le a r  a s  i t  used to  be 1 2 3 4
12. I  f in d  i t  easy  t o  do th e  th in g s  I  used t o  do 1 2 3 4
13. I  am r e s t l e s s  and c a n 't  keep s t i l l 1 2 3 4
14. X fe e l  hopeful about th e  fu tu re 1 2 3 4
15. I  am more i r r i t a b l e  than usual 1 2 3 4
16. I  f in d  i t  easy  t o  make dec is io n s 1 2 3 4
17. I  f e e l  th a t  I  am u sefu l and needed 1 2 3 4
18. My l i f e  i s  p r e t ty  f u l l 1 2 3 4
19. I  f e e l  th a t  o th e rs  would be b e t te r  o f f  
i f  I  were dead 1 2 3 4
20. I  s t i l l  enjoy th e  th in g s  I  used to  do 1 2 3 4
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Self-E valuation Questionnaire
D irec tio n s: A number o f  sta tem en ts  which people have used to  
describe  them selves a re  g iven  below. Read each s ta tem en t and th en  
r a te  how you g e n e ra lly  f e e l  on th e  1 t o  4 r a t in g  s c a le  below. There 
a re  no r ig h t  o r wrong answers.
alm ost alm ost
never always
1 . I  f e e l  p lea san t 1 2  3 4
2 . I  t i r e  q u ick ly  1 2  3 4
3 . I  f e e l  l ik e  cry ing  1 2  3 4
4 . I  wish I  could be as  happy as  o th e rs  1 2  3 4
5 . I  am lo s in g  ou t on th in g s  because I  c a n 't
make up my mind soon enough 1 2  3 4
6 . I  f e e l  re s te d  1 2  3 4
7 . I  am "calm , c o o l, and co llec ted "  1 2  3 4
8. I  f e e l  th a t  d i f f i c u l t i e s  a r e  p i l in g  up so
th a t  I  cannot overcome them 1 2  3 4
9 . I  worry to o  much over something th a t
r e a l ly  d o e sn 't  m atte r 1 2  3 4
10. I  am happy 1 2  3 4
11. I  am in c lin e d  to  tak e  th in g s  hard 1 2  3 4
12. I  lack  se lf-co n fid en ce  1 2  3 4
13. I  f e e l  secure  1 2  3 4
14. I  t r y  t o  avoid fac ing  a  c r i s i s  o r d i f f i c u l ty  1 2  3 4
15. I  f e e l  b lu e  1 2  3 4
16. I  am con ten t 1 2  3 4
17. Some unim portant thought runs through my
mind and bo thers me . 1 2  3 4
18. I  take  disappointm ents so  keeriLy th a t  I
cannot p u t them ou t o f my mind 1 2  3 4
19. I  am a  steady  person 1 2  3 4
20. I  g e t in  a  s t a t e  of te n s io n  or turm oil as I  th in k  over
my rec en t concerns and in te r e s t s  1 2  3 4
89
HDC
For each sta tem en t below c i r c l e  th e  number which in d ic a te s  how much 
you e i th e r  ag ree  o r  d isag ree  w ith  i t .  Use th e  follow ing sc a le :
1..
s tro n g ly
d isag ree
.4. . 5 . . . . 6
s tro n g ly
agree
1 . I f  I  ta k e  ca re  o f m yself, I  can 
avoid i l l n e s s
2. Whenever I  g e t  s ic k ,  i t  i s  because of 
something I  ve done o r n o t  done
3. Good h e a lth  i s  la rg e ly  a  m a tte r  o f 
good fo rtu n e
4 . No m atte r what I  do . I f  I  am going to  
g e t s ick  I  w i l l  g e t s ick
5. Most peopLe do n o t r e a l iz e  th e  e x te n t 
t o  which th e i r  i l ln e s s e s  a re  c o n tro lle d  
by a cc id en ta l happenings
6. I  can on ly  do what my doctor t e l l s  
me t o  do
2 3 4 5 6
2 3 4 5 6
2 3 4 5 6
2 3 4 5 6
2 3 4 5 6
2 3 4 5 6
7. There a re  so  many s tran g e  d isea se s  
around th a t  you can never know how 
o r when you might p ick  one up
8. When I  f e e l  i l l ,  I  know i t  because I  
have n o t been g e tt in g  th e  proper 
e x e rc ise  o r e a tin g  r ig h t
9 . PeopLe who never g e t  s ic k  a r e  j u s t  
p la in  lucky
10. PeopLe's i l l  h e a lth  r e s u l t s  from 
t h e i r  own c a re le ssn e ss
2 3 4 5 6
2 3 4 5 6
2 3 4 5 6
2 3 4 5 6
11. I  am d ir e c t ly  resp o n sib le  fo r  ray h e a lth  1 2 3 4 5 6
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IBI
C irc le  th e  response which b e s t  r e f l e c t s  your fe e lin g s  w ith  th e  
sta tem en t. The follow ing s c a le  i s  to  be used fo r  your response to  
each item :
1 . Strong agreement w ith  sta tem ent
2 . moderate agreement w ith  sta tem ent
3 . s l ig h t  agreement w ith  sta tem ent
4 . s l ig h t  disagreem ent w ith  s ta tem ent
5 . moderate disagreem ent w ith  sta tem ent
6 . s tro n g  disagreem ent w ith  sta tem ent
1 . I  see d octo rs  o fte n  1
2 . When i l l ,  I  have to  s to p  work 1
3 . I  complain about being i l l  1
when I  f e e l  i l l
4 . Most peopLe who know me a re  1
th a t  I  ta k e  m edications
5. I  s ta y  in  bed when I 'm  i l l  1
6. I  work fewer hours when I 'm  i l l  1
7 . Even i f  I  d o n 't  f e e l  i l l  a t  1
c e r ta in  tim es, I  f in d  th a t  I  t a lk  
about ny i l l n e s s  anyway
8. I  do fewer chores around th e  1
house when I 'm  i l l
9 . O thers o f te n  behave towards me 1
as  i f  I 'm  i l l
10. I  seek h e lp  from o th e rs  when 1
I 'm  i l l
11. Although I  very  seldom b ring  up 1
th e  to p ic  o f my i l l n e s s ,  I  
f req u e n tly  f in d  m yself involved in  
conversation  about ny i l ln e s s  w ith  
o th e rs
12. O thers seem t o  a c t  a s  i f  I  am 1
more i l l  than I  r e a l ly  am
13. When I 'm  i l l  I  work slower 1
14. My i l ln e s s  o r a sp ec ts  of i t  i s  1




























2 3 4 5 6
2 3 4 5 6
2 3 4 5 6
2 3 4 5 6
6
2 3 4 5 6
2 3 4 5 6
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15. I  leav e  work e a r ly  when I 'm  i l l
16. Mien I 'm  i l l  peopLe can t e l l  by 
th e  way I  a c t
17. I  avoid c e r ta in  a sp ec ts  o f  ny 
jo b  when I 'm  i l l
18. O ften I  a c t  more i l l  than  I  
r e a l ly  am
19. I  have la rg e  medical b i l l s
20 . I  ta k e  r e s t  periods when I 'm  i l l
2. 3 4 5 6
2 3 4 5 6
2 3 4 5 6
2 3 4 5 6
APPEICIX B 
Headache D is a b il i ty  Rating Scale
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How much did  t h i s  headache in te r f e r e  w ith  your d a i ly  rou tine?  
(Place nunber in  space provided)
1 . d id  n o t in te r f e r e  w ith  my d a ily  ro u tin e
2. some in te rfe re n c e  w ith  my d a i ly  ro u tin e
3 . in te rru p te d  my d a ily  ro u tin e
4 . had t o  go to  bed a s  a  r e s u l t
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